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SBWR Strategic and Master Plan 

The San Jose/Santa Clara Water Pollution Control Plant, in partnership with the Santa Clara Valley Water 
District (SCVWD), is preparing Strategic and Master Planning (Strategic Plan or Plan) documents for the 
South Bay Water Recycling (SBWR) system 1 . The Strategic and Master Plan has a 20-year planning 
horizon and will identify the purpose and future for SBWR and how SBWR will address the regulatory 
needs of the San Jose/Santa Clara Water Pollution Control Plant (SJ/SC WPCP or Plant) as well as 
regional recycled waterdemands. The Plan will evaluate policiesforequitable, effective, and efficient 
allocation of costs, appropriate representative and effective governance. In addition, the Plan will 
evaluate alternatives for future recycled water use and include near and Iona-term project 

The SBWR Recycled Water Master Plan Task Advisory Steering Committee (TASC), consisting of 
representatives from the Cities of San Jose and Santa Clara (the Plant Owners), West Valley Sanitation 

P^io+rir't /fho f riKi itorw onnnric»o’ rorooor»fofi\/o\ or»rl fho Qonto Ploro \/ollo\/ \ A/of or Pliofrir'f nrn\/irlQC 

1 See Appendix Afor a description of the existing SBWR system and facilities. 
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management and input to the Strategic Planning effort. Recognizing the importance of articulating a 
collective vision forthefutu re of SBWR, theTASCdeterminedthatthePlan’sfirstServiceOrderwould 

fr\ru ic nn mfininn thn \/ieir*n fnrfho Qtraton \n Dion Thn \/icir*n inn nrnnocc hi iilrlo i innn tho \A/nrL r nro\/iru iol\/ 

completed by the TASC and sets the stage for development of the institutional and technical 
components necessary to complete the Strategic Plan. 

Table 1: Participants in the Visioning Process 


Name 

Affiliation 

TASC Members 

Kerrie Romanow 

City of San Jose Environmental Services Department (ESD) 

Chris deGroot 

City of SantaClara 

Jon Newby 

West Valley Sanitation District 

Jim Fiedler 

SCVWD 

Joan Maher 

SCVWD 

Hossein Ashktorab 

SCVWD 

Staff Members 

Ken Davies 

ESD 

Karen McDonough 

ESD Sustainability and Compliance Division 

Rene Eyerly 

ESD Sustainability and Compliance Division 

Dave Tucker 

ESD 

JoannadeSa 

ESD WPCP Operations 


The visioning process was based around three TASC workshops held between October 2012 and 
February 2013. The information and discussions from the workshops were summarized and analyzed 
for areas of agreement and divergence between wastewater and water supply interests. This Visioning 

Report summarizes the work completed and the decisions made through the visioning workshop. The 
Report is intended to helpfuture team members who are responsibleforthe implementation of SBWR 
to understand the frameworkforthe decisions that have been made and the resulting next steps in the 

Review of Past Collaborative Efforts 

The WPCP and Santa Clara Valley Water District have a history of recycled water collaboration and the 
current Strategic Plan is a continuation of those efforts. Collaborative efforts date back to the early 


2 See Appendix B for a description of past collaborative efforts 
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• Reclamation Reuse for Groundwater Recharge study-This study was jointly funded by the 
WPCP and SCVWD. 

Title XVI funding - In 1992, the WPCP and SCVWD secured federal authorization through the US 

The SBWR Collaborative, which was initiated in 2002, led to the long-term agreements currently guiding 
WPCP and SCVWD collaboration. The SBWR Collaborative established objectives that it considered 

rc*lck\/or»+ tho r\\A/r»c*rohirk r\ f tho QD\A/D o\/otom or»rl r^nr'li irloH thot- 

• It is advantageous for the WPCP and SCVWD to work together to maximize recycled water 
beneficial uses. 

Enhancing the quality of recycled water is key to increasing beneficial uses. 

The status quo was not working and a long-term agreement between the WPCP and SCVWD was 

The SBWR Collaborative was the prompt for the formation of the Recycled WaterLiaison Committee, 
which was comprised of WPCP and SCVWD elected officials who were tasked with negotiating terms of a 

long-term agreement. In 2010, the WPCP and SCVWD executed the Integration Agreement and Ground 

• Key terms of the Integration Agreement are the formation of a Recycled Water Policy 
Committee (RWPAC) that meets in April of each year to discuss budget and operations, cost 

sharing, grant opportunities, expansion opportunities for non-potable and advanced treatment 
facilities, and changes to wholesale and retail of recycled water; the formation of Technical 
Working Groups comprised of staff from the Cities of San Jose and Santa Clara and SCVWD as 
needed to advise the RWPAC; the WPCP’s contribution to advanced water treatment (AWT) and 
SCVWD’s contributions to SBWR operations. 

Key terms of the Ground Lease and Property Use Agreement are the reservation of land atthe 
San Jose/Santa Clara Water Pollution Control Plant (Plant) for AWT, the sizing of the AWT at 10 
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Figure 1: History of Recycled Water Collaboration 


March 2001: SCVWD 


Board sentletter of 2006: Joint San Jose City 

interestto TPAC Council/SCVWD Board Study 

regarding partnership ofWaterSupply 


1990-1992: 
Groundwater 
Recharge Study 


and USBR 



January 2002: Joint San Jose City 
Council/SCVWD Board Meeting 


2007: Development of January and April 

Long-Term Cooperative 2012: Strategic 

Agreement began Planning Meetings 

November 2011: Strategic 
Planning Interviews 


September 2010: Joint 
Board-Council RWPolicy 
Advisory Committe 


Strategic Plan 
Begins 


1990 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 


April 2001: TPAC 
indicated unanimous 


support for exploring 
partnership 


2002: Silver Creek 

Pipeline Agreement 
executed 


February 2002: SBWR 
Collaborative commenced 


August 2008: 

Recycled Water O ctober2010: 


Liaison Committee 

2005: Silicon Valley convened 

Leadership Group 

encouraged SCVWD and March 2010: Integration 
City to build an advanced Agreement and Ground 
treatment facility Lease executed 


SVAWPC 

Groundbreaking 

2012:Cost Share 

Agreement executed and 
O&M Agreementin process 


In late 2011 representatives of the WPCP, SCVWD, and the tributary agencies participated in a strategic 
planning initiative. The initiative included two facilitated workshops in January and April of 2012 to 

review topics of discussion, areas of agreement, and eventually develop the Request for Proposals for 
the SBWR Strategic and Master Plan. The members of that initiative are now members of the SBWR 
Recycled Water Master Plan Task Advisory Steering Committee (TASC) that functions as the advisory 

r.nmmitfp>p> fnr r.nmnlp>tinn nf th<=> Strafp>nir Plan Tha fnllnwinn tahln siimmari7n.«; thn kav tnnir..<? far 


Table 2 Topics Discussed at 2012 SBWR Strategic Planning Workshops 


Key Topics of Discussion 

January 2012 Workshop 

Costs, Revenue, Cost Recovery, and Services for the Current System 

Roles and Responsibilities Related to Wastewater Management versus Recycled Water 

Prnrli mtinn/Pictrihi itinn 

Understanding and Allocating System Value 

Potential Future Approaches for Expansion of Recycled Water Supply 

Technical Issues 

April 2012 Workshop 

Issues and Options forGreaterOperational Coordination between the Districtand SBWR 

Principles to Guide Strategic and Master Planning 

Master Planning Paths and Alignment 

Initial Task Order 


Note: See Appendix B for more details on the Initiative’s 2012 workshops. 
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Recycled Water Opportunities and Constraints 

The Strategic Plan visioning workshops provided an opportunity to discuss recycled water opportunities 
and constraints from both the water supply and wastewater treatment perspectives. Those discussions 

Water Supply Perspective 

SCVWD prepared a Water Supply and Infrastructure Master Plan (WSIMP) to look at various strategies 
with different mixes of water supplies. The result of that effort is that in average weather year 
conditions, SCVWD has sufficient water supplies through 2035. However, in drought years water supply 
reliability is challenged, and recycled water serves a key role in ensuring a reliable water supply. SCVWD 
has a goal of expanding water recycling to meet at least 10% of the countywide demand by 2025. It 

SCVWD is looking at recycled water opportunities countywide, and non-potable recycled water use still 
has room to grow at the countywide level. In addition to the SBWR Strategic Plan SCVWD is evaluating 

regional recycling with the South County Regional Wastewater Authority and have begun conversations 

The existing SBWR non-potable recycled water system delivers approximately 10,000 AFY and 
represents a quarter of a billion dollar investment. SCVWD’s projections, which more than double the 

currentuse, would be a substantial investment, especially considering that"lowhangingfruit"areasof 
non-potable use have already been captured. There is also concern that non-potable expansion into the 
unconfined zoneofthegroundwaterbasincouldresultinimpactstogroundwaterquality. Additionally, 
the growth of non-potable recycled water use in SBWR is less than was historically projected. 

Indirect potable reuse (IPR) is a locally controlled source of water that represents the next step for 
expanding recycled water use. IPR would have a wider customer base and would eliminate concerns 

with non-potable irrigation over the groundwater basin. SCVWD invested in the SVAWPC to mitigate 
concerns of using non-potable recycled water for irrigation in areas outside the confined zone of the 
ground water basin, to expand non-potable uses and to have a demonstration facility for treatment 

Wastewater Treatment Perspective 

The original driving force for developing the SBWR system was SJ/SC WPCP’s NPDES permit which 

lirr»i+Ckrl tho \//-\li imo r \f c*ffli lonf HiorhornQ Hi irinr'i tho oi immckr Hi io +r\ r^r\ r»r'c*rr»o r \\/or r*r\ r»\/c*roi r\ r» r \f colt 

3 Streamflow augmentation has been part of past considerations by SCVWD, but is not expected to be a major part 
of SCVWD’s current water simnlv nlan althnimh it will he hrieflv evaluated in the Stratenir. Plan 
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marsh habitat to fresh water habitat. The current NPDES permit hasflowtriggers starting at 115 mgd of 
effluent flow; at 120 mgd the permit requires completion of additional studies. At the time when the 

flow trigger was added to the NPDES requirements the City of San Jose had a strong desire to grow and 
not be encumbered by flow limitations. That was the original impetus for SBWR and the WPCP’s 

The importance of the NPDES flow limits as a driver for SBWR expansion has decreased in recent years 
due to: 

• The plant influent flows have not increased for several years. Due to conservation and the 
exodusof some high-water use industries, the percapita water use has been decreasing. 

The Regional Water Quality Control Board is recognizing the environmental benefit of continued 
discharge of fresh water to the South Bay and may consider a minimum required discharge 

Since the completion of the SJ/SC WPCP Master Plan, the Cities of San Jose and Santa Clara have been 
advised that there is no legal driver for continued expansion of SBWR. Although the current NPDES 

permit stipulates that recycled water use has to be maintained, and the system needs to remain in 
operation to fulfill customer commitments and bond requirements, there is no driver to expand the 
system. The WPCP reiterated that expansion of the SBWR system cannot be funded by the wastewater 

For IPR projects, which would generate a concentrate (brine) stream from the reverse osmosis process, 
SJ/SC WPCP is concerned that the RO concentrate could negatively impact plant operations and 

compliance. If concentrate is sent to SJ/SC WPCP’s serpentine chlorine disinfection channel just 
upstream of the sampling point, there is concern thatthere won’t be sufficient blending and there could 
be concentration-based NPDES limits and toxicity issues. If it is sent to the headworks, there are 
treatment concerns. With the limits placed on the SVAWPC in the O&M Agreement, the 8 mgd RO 

SJ/SC WPCP rate payers currently bear multi-million dollar losses each year for SBWR. SCVWD used to 
pay $115 per acre-foot of SBWR recycled water. The basis for the $115 was SCVWD’s avoided cost of 

pumping imported water into the valley. SCVWD no longer pays an acre-foot contribution to SBWR 
because SCVWD’s investment in the SVAWPC is now considered SCVWD contribution to the recycled 
water system. From the wastewater treatment agencies’ perspective, in most recycled water settings, 
water suppliers bear the burden of recycled water subsidies as it provides “insurance” for supply 
reliability. In the case of SBWR, the wastewater partners have provided the subsidy to date due to the 
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Master Planning Expectations 

The visioning workshops resulted in the following guidelines/expectations that need to be considered 

r li irir»/'t rick\/Ckl/^rvrr»Ckr»t r \f fho Qtrotck/^iir k Dior* 

1. Recognize thatthere is no legal driverfor continued expansion of SBWR. 

• From the Plant’s perspective there is no need to expand. The WPCP’s interest is in 
maintaining the non-potable system as needed to meet current NPDES permit (e.g. flow 
and mass limits) and to expand only if the NPDES permit changesor if there is revenue 


2 . 


3. 


4. 


5. 


The Plan should eliminate SBWR operating losses. 

• The Cities of San Jose and Santa Clara and TPAC adopted findings of the City of San 
Jose’s audit, which included a recommendation to bring SBWR to a financial breakeven 
point. The WPCP had already implemented a no expansion policy in the fall of 2012; the 
audit merely confirmed the policy already in place. Only SBWR (not the WPCP) is 
operating at a loss, and there is concern over Proposition 218 implications. The Plant 
can chargefor cost recovery but cannotsubsidize a water recycling prog ram with rates 

The cost of recycled water should be shared proportionally across all who benefit. 

• The definition of benefits is something that will be developed through the master 
planning work, and allocation of costs will be developed through the financing strategies 

\A/nrk 

From the watersupply perspective, the goal is to meet at least 10% of the countywide demand 

through water recycling by the year 2025. 

• Expansionofthenon-potablesystemaloneisunlikelytofulfillthatgoal;indirectpotable 
reuse is expected to be a significant factor in meeting the 10% goal by 2025. 

The alternatives that are developed must balance the needs of both the water supplyand 

wastewater treatment perspectives. 

• One perspective on the ideal system expansion would be to expand in a way to meet 
both the Plant and SCVWD’s timelines, minimizing the combined capital investment and 
creating an economically competitive commodity for industry and residents. The 
facilities would involve the minimum infrastructure necessary to meet overall goalsfor 


Recycled Water Targets and Planning Horizon 

There have been a number of recycled water planning documents in the last five years, each with 
varying information on the recycled water target volume and planning horizons. Some of the prior 
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Table 3: Prior Recycled Water UseTargets 


Source 

Volume 

Target Date 

Types of Use 

WSIMP-Non-potable 1 

30,000 AFY 
(27 mgd) 

2035 

• 

• 

Irrigation 

Industrial 

WSIMP-IPR 1 

20,000 AFY 

(18 modi 

2030 

• 

Groundwater Recharge 

SJ/SC WPCP Master Plan 2 

(61,600 AFY) 

55 mgd 

2040 

• 

• 

• 

• 

Irrigation 

Industrial 

Streamflow Augmentation 
Groundwater Recharge 

Green Vision 3 

(45,000 AFY) 
40 mgd 

2022 

• 

• 

• 

Irrigation 

Industrial 

Streamflow Augmentation 

SCVWD Recycled Water 
Target 4 

40,000 AFY 
(36 mgd) 

2025 

• 

Not specified 


Table 3 Notes: 


1. Water Supply and Infrastructure Master Plan (SCVWD, 2012) assumesthat recycled watersupplies willcontinuetobea 
component of SCVWD’s baseline supplies and calls for increases in reuse beyond the baseline projections. The WSIMP 
assumes that non-potable recycled use will increase to 30,000AFY by 2035, and that at least 20,000AFY of advanced 
treated recycled water will be available for groundwater recharge by 2030. 

2. The Summary of Historical and Projected Water Reuse Demands Memorandum in the San Jose/Santa Clara Water Pollution 
Control Master Plan (Carollo, 2009) assumed thatthe water recycling through SBWR would expand to supportthe City’s 
Green Vision and SCVWD water supply needs. It was assumed that the nonpotable recycled water system would continue to 
grow at a rate ofO. 7mgd peryearandthatstreamflowaugmentation and groundwaterrecharge would account for lOmgd 
of reuse by2040. 

3. San Jose’s Green Vision (City of San Jose, 2007) set a goal of beneficially reusing 100%, or approximately 100 mgd, of the 
City’s wastewater by 2022. This goal is anticipated to be met through increased recycled water use and confirming 
environmental benefits of discharges to the South Bay ecosystem. In conjunction with SCVWD, the City intends to meet the 
recycled water component on the goal by increasing water recycling from the SJ/SC WPCP to 40 mgd of average daily 
recycled water use by 2022. 

4. SCVWD has committed to expanding the use of local supplies including recycled water to reduce reliance on imported 
supplies. The District has a target of increasing recycled water supplies to provide at least 10% of county wide water 
supplies by 2025. 


In Visioning Workshop Number 3, these varying targets were discussed from both the water supply and 
wastewater perspectives as follows: 

Water Supply 

SCVWD has agoal of expanding recycled watertoat least 10%ofcountywidewatersupplyby2025. At 
current countywide recycled water production of 15,000 AFY and projected 2025 supplies of 40,000 AFY, 
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“level of service” goals of meeting 100% of average annual water demands in non-drought years and at 
least 90% of average annual water demands in drought years. To meet its drought year “level of 

service” goal under 2035 demands, the SCVWD’s WSIMP assumes 50,000 AFY of recycled water will be 


Figure 2 Recycled Water Targets from Water Supply Perspective 


600,000 


500,000 

400,000 

300,000 

200,000 

100,000 

0 




Imported Water 
■Water Reuse 
i Water Conservation 
Local Water 


50,000 AFY needed to meet 
level of service goals by 203f 


Note: Figure shows average water supplies. 


Wastewater Treatment 

In the near-term the WPCP will maintain its recycled waterservice to existing customers. In thelong- 
term, the WPCP would need to increase recycled water production in approximately 2030, assuming 

that a) there is still a regulatory driver for wastewater diversion from the South Bay and b) the 

iA/ao+niA/ofnr flniA/ innroocoo o+ +h o rofn ehniA/n in tho OHOQ QI/QP \A/DPD Dlon + l\/loo+nr Dion 
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Figure3 Recycled WaterTargetsfrom Wastewater Perspective 



Strategic Plan Target 

The TASC agreed to establish targets for water recycling based on the SCVWD’s planning. While the 
SCVWD plans to meet its recycled water targets with sources throughout the county, for planning 

purposes the SBWR master planning targets assume that SCVWD’s additional recycled water needs will 
be met by the SJ/SC WPCP. It is assumed that any near- or long-term wastewater flow diversion needs 

The SBWR Strategic Plan recycled watertargets and planning horizonsareasfollows: 

Table4: Strategic Plan Recycled WaterTargetsand Planning Horizons 



Year 

Recycled WaterTarget 

NearTerm 

2025 

additional 25,000 AFY 



(for a total of 40,000 AFY) 

Long Term 

2035 

additional 10,000 AFY 



(for a total of 50,000 AFY) 
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Framework Alternatives for Strategic Plan 

The Strategic Plan will evaluate the following three overall framework, or thematic, alternatives: 

• Maximize non-potable reuse 

• Maximize potable reuse, and 

• Optimize non-potable and potable 
Each frameworkalternative has several subalternatives. 

• Non-potable reuse can be met by infill in the existing service area, expansion to new 
service areas and regional interties 4 . 

• Potable reuse can be met through indirect potable reuse (IPR) ordirect potable reuse 
(DPR), both of which can be accomplished through a centralized treatment facility or 
satellite treatment facilities. 

• 

IPR can be divided into groundwater recharge alternatives and surface water 
augmentation. Given the difficulty of permitting surface water discharge projects, the 
surface water augmentation option is expected to be eliminated from further 
consideration during the Market Assessment phase of work. 

DPRcanbedividedintoalternativesthatconnecttotherawwatersupplyupstreamofa 
water treatment plant and alternatives that connect directly to the potable distribution 
system. To date SCVWD has only considered DPR via connection to the raw water 
system, and the consultant team is not recommending consideration of direct 
Streamflow augmentation will be considered since that alternative is included in the USBR agreement 
which is funding a portion of the Strategic Plan, but as with IPR via surface water augmentation, it is 
expected to be eliminated due to the regulatory burdens associated with surface waterdischarges. 

The framework alternatives and subalternatives to be investigated in the Strategic Plan are depicted in 


4 The TASC expressed some reservations about the concept of regional interties. It should be considered only if a) 
it increases the county-wide water supply as opposed to just serving the same customers with a different source of 
recycled water, b) there was no degradation in SBWR water quality as a result and c) there was a clear allocation of 
costs in proportion to benefits, i.e. adjoining areas shouldn’t benefit from the investment the WPCP has made in 
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Figure 4 FrameworkAlternatives 



Evaluation Process 

Workshop 3 established the Strategic Plan Vision, Objectives, and Criteria which will be used as a guide 
to develop and evaluate the recycled water alternatives. The Objectives flow from the Vision and the 

Figure5 Development of Evaluation Process 

c-a 

Strategic Plan Vision Statement 

ThedraftVisionStatementwasdeveloped in Workshop 1, refined in Workshop2, andthenfinalized by 
the TASC in Workshop 3. It reflects a joint commitment to coordinate and cooperate in the 
development of recycled water originating from the WPCP, while still acknowledging the separate and 
district perspectives of the water supply and wastewater treatment entities. 


Vision Statement 


Objectives 


Evaluation Criteria 
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TheSBWRStrategicPIan Vision Statementisasfollows: 

The San Jose/Santa Clara Water Pollution Control Plant partner and tributary agencies 
and the Santa Clara Valley Water District will coordinate and cooperate to achieve the 
most cost effective, environmentally beneficial use of recycled water to meet the 
separate and distinct interests of wastewater treatment and water supply. 

Strategic Plan Objectives 

The objectives for the Strategic Plan were developed by the TASC in September2012 from the Water 
Supply and WastewaterTreatment perspectives. Those objectives are shown below in Table 5 

Table5TASC Objectivesforthe Strategic Plan 


Strategic Plan Objectives 

Policy or Directive 

Water Supply Perspective 



Expansion of recycled water to provide sustainable Board policy (E-2.1.4): Protect, maintain and develop 
water supply. recycled water. Specific recycled water target = at least 


Ability to expand to new nonpotable customers, both County demand by year 2025. 

within and outside SBWR service boundary State legislation (2009 Reform Act) calls for reducing 

Advanced recycled water expansion for potable reuse, f u ^ ure reliance on the Delta. 

Protection ofgroundwater resources as recycled water Board policy (E-2.1.1.): Aggressively protect 

is used and expanded. groundwater from the threat of contamination 

Ownership and institutional arrangements that secure Board policy (E-2): There is a reliable, clean water 
future recycled waterdevelopment. supply for current and future generations. 

Future assets for indirect potable reuse will be owned Water Supply Master Plan preferred strategy calls for 
by the District. County’s future water needs through water use 

Reliable, cost-effective operation to meet current and District Strategy S 2.1.4.3 from the Board’s Governance 
future SBWRcustomerneeds.generaterevenue. Policy 

“Manage, operate and maintain recycled water assets 
to maximize reliability, to minimize life cycle costs and 
Minimize risk for NPDES permit violations associated Regulatory Requirement 
with water recycling. 

Securing necessary permit(s) requirement for recycled Regulatory Requirement 
water expansion including RWQCBand CDPH. 

Minimize environmental impacts associated with Board policy (E-1.3): “A net positive impact on the 
recycled water use and expansion. environment is.. .reflected in all that we do.” 

Board policy (E-4.1): “Protect and restore creek, bay, 

Build and leverage partnership opportunities and public District Strategy S 2.1.4.1 from the Board's Governance 
support. Policy 
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Strategic Plan Objectives 

Policy or Directive 

Maximize potential to obtain state and federal grant 1 

“Develop partnerships with recycled water producers, 

funds. 

land use planning agencies and otherto expand the use 

Build stakeholder and public support for IPR and DPR. of non-potable recycled water”. 

Institutional structure that will support SBWRas both a 

District Strategy S 2.1.4.2 from the Board’s Governance 

land diversion and a water supply 

Policy 

“Develop partnerships to develop the potential for 

Wastewater Perspective 

Meet wastewater permit requirements related to 
diversion in a cost effective, reliable manner. 

Regulatory Requirement 

Existing recycling infrastructure should be maintained 

Regulatory Requirement 

to provide for current and future diversion needs. 

Bond Covenants 

Provide wastewater treatment and disposal to 
accommodate projected growth as indicated in the 
adopted general plans of our partner agencies within 

San Jose - Envision San Jose 2040 General Plan 

Minimize risk for NPDES permit violations associated 
with water recycling. 

Regulatory Requirement 

Ensure Bay water and wetlands are not degraded. 

Regulatory Requirement 

1 ncrease use of plant effluent to create water supply for 
our community and generate proceeds. 

Green Vision Goal 


Evaluation Criteria 


Evaluation criteria were discussed as part of the visioning process since the criteria establish the range 
of information that must be developed for each alternative. The water and wastewater objectives 
established by the TASC in September 2012 were linked to the evaluation criteria proposed by the 

The Strategic Plan will use two categories of evaluation criteria: 

• Threshold Criteria-Criteriathatdo not differentiate between projects. They are the barthatall 
projects must meet to be considered viable and be further evaluated. For example if an 

alternative doesn’t meet the threshold criterion of supporting NPDES permit compliance, that 
. alternative won’t moveforward. 

Scoring Criteria-Criteria that will be weighted and used to evaluate and rank alternatives. The 
The following table summarizes the Criteria and subcriteria that will be used in the Strategic Plan 
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Table 6 Evaluation Criteria for Strategic Plan 


Evaluation Criteria 


Threshold Criteria 


Support NPDES permit compliance 


Protect public health 


Support regional salt and nutrient goals 


Meet existing customer supply needs 


Maintain overall recycled water TDS of500 mg/I 


Scoring Criteria 

Sub-Criteria 

Achieve supply goals 

None 

Protect Groundwater quality 

None 

Promote cost efficiency 

Total capital cost 

O&M cost 

Revenue generation potential 

Outside funding potential 

Protect environment 

Greenhouse gas emissions 

South Bay estuary and wetlands habitat 

San Francisco Bay quality 

Indirect environmental impacts 

Implementability 

Public perception 

Permitting complexity 

Phasing flexibility 

Institutional complexity 

Adaptability and reliability 

Flexibility in meeting future regulations 

Reliability of service/water quality to 

pi iQtnm^r 

Stability of demand 


During the next phase of the Strategic Plan the TASC will develop the metrics used to measure each 
alternative’s performance in relation to each criteria and will also develop the relative weighting of the 

r'ri+Ckrio 

Strategic Plan Scope 

This report concludes the Visioning stage of the Strategic Plan. Work will now focus on evaluation of 

firw/ornonno/Pinonr'inri Mooter Dlonninn onrl rlo\/olnnmont r'vf tho Eoooihilitx/ Qtiirl\/oo ohrv\A/n K^lrv\A/ 
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Figure6 Strategic Plan PhasesofWork 


SBWR Strategic and Master Planning Process 


Major 

Steps 




Timeline 


Nov 11 ... Oct 12 Nov 12 Dec 12 Jan 13 Feb 13 Mar 13 Apr 13 Jun 13 Jul 13 Aug 13 Sep 13 Oct13 Nov 13 Dec 13 Jan 14 Feb 14 Mar 14 Apr 14 May 14 


Components waterand 

Targetsfor Planning 

Governance/Financing 

Feasibility Study meeting 

Wastewater 

Vision Statement 

-GovernanceOptions 

USBR requirements 

Objectives 

Evaluation Criteria 
MasterPlanning 

Work Plan 

-Financing Strategies 
MasterPlanning 
-Water Quality/System 
Reliability Analysis 

-Market Assessment 

Facilities Plan 

Governance/Financing 

Plan 

Implementation Plan 


The next phase of the Strategic Plan will take place under Service Order2 and includes the following 
tasks. 

Table7 Strategic Plan Task List 


Task 

Description 

1 

Governance and Finance 

2 

Water Quality and System Reliability 

3 

Market Development 

4 

Regional Opportunities 

5 

Capital Projects Development 

6 

Report Preparation and Coordination 


Attachments 

Appendix A: SBWR Background Information 
Appendix B: Summary of Past Collaborative Efforts 
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System Overview 

South Bay Water Recycling (SBWR), the largest recycled water program in northern California, is the 
division within the City of San Jose’s Environmental Services Department (an authorized Reclamation 
Title XVI project partner) that is responsible for the distribution and wholesale of recycled water 
generated by the San Jose/Santa Clara Water Pollution Control Plant (WPCP or Plant). The Plant is a 
regional wastewater treatment facility serving the cities of San Jose and Santa Clara, the Plant’s co¬ 
owners, and the cities of Milpitas, Campbell, Cupertino, Los Gatos, Saratoga, and Monte Sereno, who 

The current SBWR distribution system receives disinfected effluent from filters optimized exclusively for 
Title 22 recycled water production at the transmission pump station (TPS) on the Plant lands. From TPS, 

the recycled water is distributed in 130 miles of pipelines (“purple pipes”) throughout San Jose, Santa 
Clara, and Milpitas, delivering approximately 10,000 acre-feet peryear(AFY)or9 million gallons per day 
(mgd), which accounts for about 2 percent of the regional water use in Santa Clara County. Peak flows in 
the dry summer months can exceed 20 mgd. Approximately 620 customers use recycled water for a 
variety of uses including industrial cooling, landscape irrigation and dual plumbing of buildings. Treated 
wastewater not delivered by SBWR, currently more than 80,000 AFY (70 MGD), is discharged into the 

SBWR, along with water conservation and reduction in infiltration and inflow, was a remedy prescribed 
in the South Bay Action Plan to reduce Plant effluent flows to protect the salt marsh habitats of the 

South San Francisco Bay. The Plant’s NPDES permit limits the dry weather effluent discharge to the Bay 
at 120 mgd. Should the Plant exceed this maximum effluentflowtrigger, the City of San Jose, the City of 
Santa Clara, and the tributary agencies could be subject to a sewer hookup moratorium, which would 
effectively stopgrowth in the South Bay cities. While the SBWR prog ram was built asawaterdiversion 
project for the Plant, recycled water has become a major component of the Santa Clara Valley Water 
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Figure A-1 Existing SBWR Distribution System 



To helpfacilitate this increase in recycled wateruse, the District haspartnered with the City of San Jose 
to build the Silicon Valley Advanced Water Purification Center (SVAWPC) on the Plant lands to produce 

recycled water with fewertotal dissolved solids (TDS) than current SBWR supplies. The SVAWPC, which 
will be operated by SCVWD, will take secondary treated effluent from the Plant and treat it with 
microfiltration and reverse osmosis. The SVAWPC process will then apply ultraviolet disinfection and 
blend the SVAWPC product water with the current Title 22 recycled water, and thereby enhancing the 
quality of recycled waterdistributed by SBWR. Lowering the TDS of recycled water will open up more 
areas within Santa Clara County for recycled water use. The SVAWPC includes a 2.25 million gallon 
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Figure A-2 SVAWPC Operational Schematic 


Operated by City of San Jose 


SBWR 

Distribution 

System 


Tertiary 

Treated 

Water 


Advanced 
Treated Water 


SJ/SC WPCP 



Effluent 


Outfall to 
SF Bay 




SVAWPC 


RO 

Concentrate 


Operated by SCVWD 


The SBWR system has expanded in several phases and continues to receive funding for expansion 
through grants from the US Bureau of Reclamation’s American Recovery and Reinvestment Act (ARRA), 

\A/o+c* rQ l\/I ADT OOH or»/H tho Oolif/^rruo Hono r+m^rvf /^f XA/ofor Doom i rooc ’ Drnnnc itirAn ft A 

Major Challenges 

SBWR staff and recycled water customers experience with the system has led to a better understanding 
about the challenges facing the recycled water production and delivery system that have changed from 

QR\A/D ir»r‘Ckrv+i/'Mr-» d Q \/ooro 

Water Quality (San Francisco Bay and Recycled Water) 

SBWR currently uses a significant portion of the Plant’s effluent. While the Plant has discharged less 
than 120 mgd (the regulatory trigger defined in its NPDES permit) to Artesian Slough in the summer 
monthsforover 10 years, there is little knowledgeon the impacttowaterquality (particularly dissolved 
oxygen)andSouthBayhabitatsthatmayresultfromfurthereffluentreductionsorzerodischargetothe 

The SVAWPC is designed to address not only TDS but also contaminants of emerging concern (CECs) 
such as NDMA, a by-product that results from chlorine disinfection. Nevertheless, the current facility is 

designed primarily to blend the filtered effluent with the product from the SVAWPC. Due to this 
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Economic Viability 

Currently SBWR operations are subsidized by San Jose and Plant Tributary Agency sewer rate payers. 
Further expansion of SBWR cannot be funded by sewer rate payers. Cost recovery and potentially a 
return on investment will be part of the analysis for the existing recycled water system, and the 
outcome may require developing a new business plan. Financial (including wholesale and retail rate 
evaluation) and operational analyses (including existing system rehabilitation and maintenance) will be 
necessary to support consideration of a new business model for the existing SBWR system. Further, in 
the next two years, SBWR and District costs for recycled water infrastructure will be shared per 
Drovisions in the “Recvcled Water Facilities and Proarams Intea ration Aareement between the Citvof 

Governance 

The Plant’s governing structure, the Treatment Plant Advisory Committee (TPAC) and the City of San 
Jose Council, make policy and budget decisions related to SBWR, prioritizing the interests and needs of 
the Plant and sanitary sewer rate payers of San Jose, Santa Clara, and the Tributary Agencies. Since the 
Plant’s effluent to the Bay is significantly lower than the 120 mgd trigger in the dry-weather months, 
there is no regulatory mandate to increase effluent diversion from the Bay through SBWR system 
expansion. In March 2010 San Jose City Council approved the Integration Agreement between the City 
and the District which provided aframe work forthe City and District to financially and administratively 
support the production and use of recycled water in Santa Clara County consistent with each party’s 
separate and distinct interests: wastewatertreatment and disposal forthe City, and water quality and 
supply for the District, as well as to coordinate and cooperate to achieve the most cost effective, 

System Reliability 

Currently, SBWR experiences summer-time peaking events that result from competing customer 
demands on recycled water. These unpredictable events add additional strains on normal operations to 
meet State water quality requirements under Title 22 of the California Code of Regulations. SBWR has 
limited storage, as it is dependent on the continual pumping at TPS to service customers with recycled 

The recycled watersystem, built overthe past 14 years in fragments, lacks redundant loops and other 
reliability measures common to other water distribution systems. SBWR needs to refine its investment 

plan in order to maintain reliability of water deliveries and to keep operation costs down. Reliability 
decisions must consider customer needs and the desired level of service. In some cases level of service 
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SBWR has traditionally been defined as beg inning at the Transmission Pump Station (TPS), but recycled 
waterreliability also should include reliability of the upstream treatment plant processes. TheNPDES 

permit requires the reliability of the majority of the treatment plant but does not cover portions of the 

Some of the reliability issues identified by the TASC include: 

• SBWR was initially designed with one reservoir. The operation has not been updated to 
accommodate the original reservoirs. 

• The communication system needs to be updated. The communication to Pump Station 11 is 
through lease lines that are routinely cut. At one time SBWR tried to put timers on the 
system which corrupted the system, necessitating manual operation. 

• 

Zone 1 would benefit from a reservoir that rides on the hydraulic grade line. However it is 
. not institutionally feasible to add a reservoir. 

Constructing a pipeline from Pump Station 5 to Yerba Buena Reservoir and moving the 
existing customerson this alignmenton the newpipeline would allowthe existing pipeline to 
be dedicated to Zone 1. 

• Controlling the pump stations based on level of tanks would reduce the effort required by 
SBWR operators. 

SBWR reliability improvement will need to be done in two steps -operation improvements 
and hardware upgrades. 

r'l _ i:_i_ . m. . j. . _ i i _i r i i. i_i j_ _ j_ _i■_i_ j. _ i_ i r _ 
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The history of recycled water collaboration between the City of San Jose and Santa Clara Valley Water 
District (SCVWD) dates back to the early 1990s, when the City of San Jose and SCVWD worked together 

on recycled waterstudies and funding opportunities. By 1992 The City and SCVWD had jointly funded 
the Reclamation Reuse for Groundwater Recharge Study and had secured federal authorization through 


Figure 1 History of Recycled Water Collaboration 


March 2001: SCVWD 
Board sent letter of 
interest to TPAC 
regarding partnership 


2006: Joint San Jose City 
Council/SCVWD Board Study 
of WaterSupply 


1990-1992: 
Groundwater 
Recharge Study 
and USBR 
funding 


January 2002: Joint San Jose City 
Council/SCVWD Board Meeting 


2007: Development of 
Long-Term Cooperative 
Agreement began 


January and April 
2012: Strategic 
Planning Meetings 


November 2011: Strategic 
Planning Interviews 
September 2010: Joint 
Board-Council RW Policy 
Advisory Committee 


Strategic Plan 
Begins 

mrn&m 


1990 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 


April 2001: TPAC 


indicated unanimous 
support for exploring 
partnership 


2002: Silver Creek 
Pipeline Agreement 
executed 


February 2002: SBWR 
Collaborative commenced 


2005: Silicon Valley 
Leadership Group 
encouraged SCVWD and 
City to build an advanced 
treatment facility 


August 2008: 
Recycled Water 
Liaison Committee 
convened 


October 2010: 

SVAWPC 

Groundbreaking 


March 2010: Integration 2012: Cost Share 

Agreement and Ground Agreement executed and 
Lease executed 0&M Agreement in process 


In 2002 the City and SCVWD formed the SBWR Collaborative which included a ten-month collaborative 
stakeholder process to develop recommendations for an institutional framework for long-term 

ownership, operation, maintenance and future expansion of SBWR, including reviewand suggestionson 
water quality and cost issues. The goal of the Collaborative effort was to recommend an institutional 
framework that would most effectively meet the long-term water supply and wastewater discharge 

The SBWR Collaborative concluded that: 

1. It would be very advantageous for the City and the District to work together to ensure that 

recycled water can be beneficially used to the maximum extent practicable in the County. 

2. Enhancing the quality of the recycled waterand understanding the impact of additional useson 

the groundwater basin are key to increasing the number and types of beneficial uses for 
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recycled water. It also increases the likelihood of meeting the following objectives for this 
process: (1) Aggressively protect the groundwater basin; (2) Ensure that flows stay belowthe 

120 mgd flowtriggerfordischarging to the bay; (3) Ensure that recycled water is integrated into 
the long term reliable water supply for Santa Clara County; (4) Maximize the beneficial use of 
recycled water; (5) Protect the estuary and environment and maximize environmental benefits; 

lmnrn\/p thp nuhlir. i inHpr^tpnrlinn pnrl arr.pntanr.p nf pnnrnnriatp iic;p nf rpr.\/r.lprl wptpr 

3. Only two options for institutional arrangement beyond the status quo met the goals of the 
Collaborative with sufficient likelihood of success to be explored in further depth 

a) Development of a new Joint Powers Authority responsible for the recycled water 
system; and 

b) Development of a long-term comprehensive agreement between theTreatment 

Plant JPA and the District for managing and enhancing the SBWR system. 

The SBWR Collaborative was the prompt forthe formation of the Recycled WaterLiaison Committee, 
which was comprised of City and SCVWD elected officials who were tasked with negotiating terms of a 

I/''* r» n rm onroomonl 

Key Agreements between the City and the SCVWD include the following: 

• Integration Agreement (2010) includes the formation of a Recycled Water Policy Committee 
(RWPAC) that meets April of each yearto discuss budget and operations, cost sharing, grant 

opportunities, expansion opportunities for non-potable and advanced treatment facilities, and 
changes to wholesale and retail of recycled water; theformation of T echnical Working Groups 
comprised of staff from the Cities of San Jose and Santa Clara and SCVWD as needed to advise 
the RWPAC; the City of San Jose’s contribution to advanced water treatment (AWT) and 
SCVWD’s contributions to SBWR operations. 

Ground Lease and Property Use Agreement (2010) includes the reservation of land at the San 
Jose/Santa Clara Water Pollution Control Plant (Plant) for AWT, the sizing of the AWT at 10 mgd 
of microfiltration and 8 mgd of reverse osmosis, the water quality provision of 500 mg/L TDS, 
. and the 40 year term of agreement. 

Cost Sharing Agreement (2012) includes cost sharing fordevelopment of the SBWR Strategicand 

Mactor Planninn offnrt 

In 2012 representatives of the City, SCVWD, and the tributary agencies formed the SBWR Recycled 
Water Master Plan Task Advisory Steering Committee (TASC) to review topics of discussion, areas of 

onroomont onrl Hox/olnn tho Doni met fr\r DrnnncoIc fnr tho QR\A/P Q+ro+oriin onrl Mooter Dion Tho TAQP 
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continues to function as the advisory committee for completion of the Strategic Plan. The following 
tables summarize their 2012 meetings. 

Table 1 January 26,2012 TASC Meeting 


Key Topics of Discussion 

Areas of Discussion 

Where Topic 
Integrates into 
Current Planning 
Process 

Costs, Revenue, Cost 
Recovery, and Services 
for the Current System 

• Current system isfarfrom full cost recovery 

• Little appetite to make up the difference in cost 
through the use of general revenues 

• SBWR should pursue current efforts to reduce 
the operating costs of the recycled water 
program to improve cost recovery 

| 1 X lrt 1 J. ir , 

• Financing 

Strategies 

Roles and 

Responsibilities Related 

to Wastewater 

Management versus 
Recycled Water 

Production/Distribution 

• Need to define line between wastewater 

treatment and recycled water supply production 

and distribution 

• Sewer districts shouldn’t pay more for system 
expansion 

• Sewer districts may be willing to invest in 

• Governance 

Options 

• Financing 

Strategies 

Understanding and 
Allocating System Value 

• Need to understand value of SBWR assets 

• Investigate concept of water rights and/or 
allocating capacity to produce recycled water to 
tributary agencies 

• Governance 

Options 

• Financing 

Strategies 

Potential Future 

Approaches for 
Expansion of Recycled 
Water Supply 

• SBWRshouldtakeopportunity to identify and 
pursue positive, near-term return on investment 
opportunities 

• Not enough is known about customers’ 
willingness to pay and the true costs of supplying 
recycled water 

• Need to develop a detailed financial analysis of 
costs and potential rates 

m 1 m nArtonf fn aaa rH i aa+a fhA ^ D \ A / D l\ /I o ot/Ar 

• Visioning 
(Potential 
Pathways) 

• MasterPlanning 

Technical Issues 

• Areas for furtherinvestigation: 

o Capital investments needed to maintain 

current level of service 
o Capital investments to increase reliability 

• Visioning 
(Opportunities 
and Constraints, 

Potential 
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nutrient removal and otherfuture 
regulations 


MasterPlanning 


Table2April20,2012TaskMeeting 


Key Topics of 
Discussion 

Areas of Discussion 

Where Topic 
Integrates into 
Current Planning 
Process 

Issues and Options 

for Greater 

Operational 

Coordination 

between the 

District and SBWR 

• SBWRrecycledwatercould serve asa supply for 

SCVWD IPR or DPR 

• As planning moves forward, the assumptions that 
SCVWD and SBWR make about recycled water 
diversion rates need to be aligned 

• The supply of recycled water (and the use to which it 
is put) is highly dependenton the wholesale prices 

and SBWR diversion needs 

• The upcoming strategicand mater planning process 

• Visioning 
(Opportunities 
and Constraints, 

Potential 

Pathways) 

• MasterPlanning 

• Governance 

Options 

Principles to Guide 
Strategic and 
Master Planning 

• SBWRinvestmentdecisionsshouldbemadeforthe 

benefit of the sewer rate-payers 

• Investments in recycled water supply should be paid 
by the customer, retailer, or another entity on the 

“demand side” 

• SBWR and SCVWD could consider options for selling 
or leasing aspects of SBWR operations in the future 

• SCVWD should consider the cost-effectiveness of 

using recycled water in light of its current 
infrastructure and itsotherwatersupplyoptions 

• Visioning 
(Opportunities 
and Constraints, 

Potential 

Pathways) 

• MasterPlanning 

• Governance 

Options 

• Financing 

Strategies 

Master Planning 

Paths and 

Alignment 

• Two potential pathways 

o Master Plan “A”: needs and costs of maintaining 
and operating the current plant, assuming no 
expansion in water supply 

o Master Plan “B”: assess IPR and DPR 

oDDortunities and scenarios based on increasina 

• Visioning 
(Potential 

Pathways) 

Initial Task Order 

• Initial task order to include: 

o Establish basic foundational data and common 

assumptions about topics such as influent 

• Visioning 
(Opportunities 
and Constraints, 
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Key Topics of 
Discussion 

Areas of Discussion 

Where Topic 
Integrates into 
Current Planning 
Process 


projections, and production costs 
o Identify what kind of plant technology and 
related mitigation activities (e.g., a brine 
management plan) would be needed to produce 
a range of recycled water volumes 
o Identify and describe optimized approaches for 
sourcing potable water 

o Identify and describe least-cost approaches for 
producing recycled water, which SCVWD would 

Pathways) 

• MasterPlanning 


At their September 2012 meeting the TASC developed objectives from both the water supply and 
wastewatertreatment perspectives that would be used as guidance informulating the Strategic Plan. 

These objectives are shown on the following table and are mapped to the previous objectives from the 
2002 Collaborative to illustrate howthe 2002 objectives have been integrated into the current planning 


Table 3 Comparison of 2002 Objectives to 2012 T ASC Objectives 


SBWR Collaborative 
Objectives (2002) 

Water Supply Objectives 
(2012) 

Wastewater Treatment 
Objectives 
(2012) 

Aggressively protect 

• Protection of 


groundwater resources. 

groundwater resources 
as recycled water is used 


Ensure that recycled water is 

• Expansion of recycled 

• Increase use of plant 

integrated into the long-term 

water to provide 

effluent to create water 

reliable water supply for Santa 

sustainable water 

supply for our 

Clara County. 

supply. 

community and 


> Ability to expand to 
supply new non- 
potable customers, 

both within and 

outside SBWR 

service boundary. 

> Advanced recycled 

generate proceeds. 
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SBWR Collaborative 
Objectives (2002) 

Water Supply Objectives 
(2012) 

Wastewater Treatment 
Objectives 
(2012) 

Protect the estuary and 

environment and maximize the 

environmental benefits of 

• Minimize environmental 

impacts associated with 
recycled wateruse and 

• Ensure Bay waterand 

wetlands are not 

degraded. 

Maximize the beneficial use of 

recycled water. 

• Ownership and 

institutional 

arrangements that 
secure future recycled 
waterdevelopment. 

> Future assets for 

indirect potable 


Improve the public 
understanding and acceptance 
of appropriate useof recycled 
water supplies. 

• Build and leverage 
partnership 

opportunities and public 

support. 

• Build stakeholderand 

...ii! l - inn 

• 

Preventfuture flows from 

exceeding 120 mgd. 

• 

• Existing recycling 

infrastructure should be 

maintained to provide 

for current and future 

diversion needs. 

• Provide wastewater 

treatmentand disposal 

to accommodate 

projected growth as 
indicated in the adopted 
general plans of our 

Minimize the combined cost of 

water and wastewater to the 

ratepayer. 

• Reliable, cost-effective 

operation to meet 

currentandfutureSBWR 

customer needs, 

• Meet wastewater permit 
requirements related to 

diversion in a cost 

effective, reliable 

Provide for specific customer 
supply and quality needs. 

• Reliable, cost-effective 

operation to meet 

currentandfutureSBWR 

• 
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SBWR Collaborative 
Objectives (2002) 

Water Supply Objectives 
(2012) 

Wastewater Treatment 
Objectives 
(2012) 


generate revenue. 


Reduce financial and 

• Securing necessary 

• 

institutional barriers to the use 

permit(s) requirement 


of recycled water. 

for recycled water 
expansion, (e.g. Regional 
Board, CDPH) 

• Build and leverage 
partnership 

opportunities and public 

support. 

• Maximize potential to 

obtain state and federal 

grant funds. 

• Build stakeholderand 

public support forlPR 

and DPR. 



• Minimize risk for NPDES 

• Minimize risk for NPDES 


permit violations 

permit violations 


associated with water 

associated with water 
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1. Executive Summary 

The purpose of this TM is to update projected wastewater influent flows at the San Jose/Santa Clara 
Regional Wastewater Facility (RWF) through 2035 to coincide with the recycled water planning horizon. 

The flow projections contained in this TM will be incorporated into the SBWR Strategic and Master Plan 

• Determining when/if increased wastewater diversion would be needed in response to the 115 
and 120 million gallons per day (mgd) effluent flow triggers currently included in the RWF 

NPDES discharge permit. 

Providing an indication of the maximum amount of wastewater available for recycling purposes 

• through 2035 

Providing inputtotheflow balance calculations. The influentflow projection will be needed to 
calculate how much flow will be discharged to the Bay under each of the various recycled water 

In order to better capture possible flows variations over such a long planning horizon, RMC has 
developed a range of wastewater influent flow projections. A set of four wastewater influent 

projections were developed based on two sets of population projections for Santa Clara County and 
two levels of conservation through 2035. A fifth wastewater influent projection that represents the 
average of the four other sets is also shown for reference. Data sources for all projections sets are 
provided throughout the TM and are listed together in Section 5. This TM will show the full range of 

The first set of population projections is based on Center for the Continuing Study of the California 
Economy (CCSCE)’sProjectionsof Jobs, PopulationandHouseholdsfortheCityofSanJosepreparedfor 

The Envision San Jose 2040 General Plan Update Ref7 . The second set of popu lation projections is based 
on the California Department of Finance Demographic Research Unit’s Report P-1 State and County 
Population Projections^ 9 . Population projections were modified by the percent of population in Santa 
Clara County estimated to be served by the RWF Ref2 in order to develop projections of the population 
within the RWF service area. The first set of population projections shows a population increase 
ranging from 1.0 percent to 2.1 percent annually from 2012 to 2035 (see Table 3). The second set of 

In addition, two sets of per capita average dry weather flow (ADWF) that assume different conservation 
levels were developed. The first set of per capita ADWF assumes that the per capita wastewater 

production attained in 2012 (74.7 gallons percapita perday (gpcd)) remains constant through 2035. 
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Valley Water District (SCVWD) 2010 Urban Management Plan Ref4 . The second set of per capita ADWF 

phAi»/p n rlAArAAOA i ia + Ia/a AAr aa nito A R\A/C frAAi "7 A "7 AAArl i ia OFH O +a CO C \ AAArl i a OHQK / O /a /a "T" <a Ia I /a C \ 


The two sets of population projections and two sets of average dry weather flow per capita were 
combined to create four different projected ADWF curves through 2035. The four ADWF curves are 

shown in Figure ES-1; an additional curve that depicts the average ADWF of the four ADWF curves is 
also shown (in green) in Figure ES-1. The maximum ADWF curve is based on CCSCE’s population 
projections and the 2012 per capita ADWF of 74.7 gpcd (orange solid line in Figure ES-1). The maximum 
per capita ADWF increases from 110 mgd in 2015 to 139 mgd in 2035 (see Table 5). The minimum 
ADWF curve is based on the California Department of Finance’s population projections and increased 
conservation levels (blue dotted line in Figure ES-1). The minimum percapita ADWF varies from 104 


Historical flows have steadily declined between 2000 and 2005. That decline may be due to a 
combination of factors including increased conservation that led to a reduced percapita ADWF and a 

slow population increase of approximately 0.8 percent between 2000 and 2010. When using the 
CCSCE’s population projections, the ADWF increases from 104 mgd in 2012 to 110 mgd in 2015. That 
increase is the result of a significant projected population increase of approximately 2.1 percent 
annually between 2012 and 2015 (see Table 3). When using the more conservative California 
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2. Introduction 

The San Jose/Santa Clara RWF, in partnership with the Santa Clara Valley Water District (SCVWD), is 
preparing Strategic and Master Planning (Strategic Plan or Plan) documents for the South Bay Water 

Recycling (SBWR) system. The Strategic and Master Plan has a planning horizon to year 2035 and will 
identify the purpose and future for SBWR, how SBWR will address the regulatory needs of the San 

2.1 TM Purpose 

This TM provides an update of wastewater flow projections initially developed as part of the 2009 
Master Plan for the San Jose/Santa Clara Water Pollution Control Plant (now called Regional 

Wastewater Facility (RWF) Ref1 ■ Ref2 - Ref3 . Findings from this TM will inform the Market Assessment and 
thedevelopment and evaluation of project alternatives. As mentioned in the executive summary, this 
TM is relevant to the SBWR Strategic and Master Planning effort as it provides an indication of the 

nrnipr.tprl AD\A/F whir.h in turn infli ipnr.p<; thp mpyimum pmnnnt nf wastpwatpr that i.Q p\/pilphlp fnr 

2.2 TM Background 

ThisTM relies in parton information presentedas partofthe2009 RWF MasterPlan, and in particular: 

• Task 3 Project Memorandum 1 - Historical Wastewater Flows 

* Task3 Project Memorandum 6 - Historical and Projected Service Area/Population 

Tool/ Q I\/Iq morenHi i m Q _ Drrvi^/M-Cirl \A/ooto\A/otor ClrvtA/o onrl Ohoror^t^riotir^e 

Data in the RWF Master Plan is provided for 1998-2007. Data from the RWF Master Plan was 
supplemented by RWF wastewater flow projections through 2012 provided by the RWF Ref1 °. Population 

estimates through 2012 are from the California Department of Finance Ref5 Population projections 
through 2035 are from the CCSCE Ref7 or the California Department of Finance Ref9 . Finally, conservation 
estimates were informed by the 2010 Urban Watershed Management Plan Ref4 for Santa Clara Valley 
WatarDistrir.t WastawatfirflnwnrniartinnsthrniinhPn^fi nmsantarl inthisTMamhasarlnnrlata anrl 

2.3 TM Organization 

ThisTM isorganized as follows: 

1. Executive Summary 

2. Introduction 

3. Review of RWF Influent Flows (1998 -2012) 

4. RWF Influent Flow ProjectionsThrough 2035 
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2.4 Definitions 

The Average Dry Weather Flow (ADWF) is the only flow measure considered in this TM. The definition 
of ADWF is provided in Table 1 


Table 1: Flow Definition 


Term 

Definition 

Purpose 

Average Dry 

Theaveragedailyinfluentflowoccurring 

Develop wastewater flow projections. 

Weather Flow 

over the three consecutive lowest flow 


(ADWF) 

months between the months of May and 



October. 



Notes: 


1. ADWF is different from the Average Dry Weather Flow Influent Flow (ADWIF). ADWIF isthe maximum of the 
average daily influent flow over any five weekday period between the months of June and October. ADWIF is 
reported for compliance with the RWF National Pollutant Discharge Elimination System (NPDES) Permit 
(No. CA00378842, which includes a 167 mgd limit on the ADWIF to the RWF. 

3 . Review of RWF Influent Flows (1998-2012) 

3,1 Wastewater Influent Flow Estimates 

Average influent wastewater flow data from 1998 through 2012 were collected for this analysis. As 
illustrated on Figure 1, monthly influent flows steadily declined from 2002 through 2012; however, 

monthly influent flows appear to have stabilized in recent years (2010 and 2012). Similarly, the ADWF 
has also declined from 1998 through 2012, as can be seen in Figure 2. As with Figure 1, Figure 2 shows 


Figure 1: Monthly Average RWF Influent Flows 
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Figure 2: ADWF between 1998 and 2012 



1. ADWF flows developed using plant flow data provided by James Ervin in an email dated April 22, 2013 Ref1 °. 

3.2 Average Dry Weather Flow Per Capita 

Population estimates for the RWF service area are shown in Table 2 and are based on Santa Clara 
County population estimates by the US Census data Ref5 and the percent of Santa Clara County 
population served by the RWF Ref2 . Also shown in Table 2 is the per capita ADWF which is calculated by 
dividing the ADWF by the population served by the RWF. The percapita ADWF has steadily declined 
from around 100.6gpcdin2000 to74.7gpcd in2012. Note thatthis percapita ADWF is higherthan the 
2012 residential per capita flow rate of 65 gpcd and 55 gpcd for single family and multi-family in San 

. lr>QpRef6 hprai iqp thp npr ranitp AH\A/F i iqpH in thic TM inrli iHpq inrli iQtripl pnrl rnmmprrial fln\A/ rpfPQ in 

Note thatthe decrease in the ADWF was already observed in 2009 and noted in the RWF Master Plan 
TM. The decrease in the per capita ADWF may be attributed to multiple factors, including lower 

commercial occupancy rates, the adoption of additional conservation measures, changes in industry, 
elevated commercial vacancy rates, and implementation of programs targeted at reducing Inflow and 
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Table 2: Estimated Population in RWF Service Area 


Year 

Santa Clara County 
Population 1 

SantaClara 
County 
Population 
Served by RWF 

Estimated 
Population 
Served by RWF 

Annual 

Population 

Percent 

Increase 

ADWF 

(mgd) 

Per Capita 
ADWF 
(gped) 

2000 

1,682,585 

73.9% 2 

1,255,208 

- 

122 

100.6 

2005 

1,698,234 

74.2% 2 

1,260,090 

0.1% 

113 

89.4 

2010 

1,781,642 

75.6% 3 

1,346,921 

1.4% 

105 

78.2 

2012 

1,837,504 

75.8% 4 

1,392,093 

1.7% 

104 

74.7 


Notes: 

1. State of California, Department of Finance, E-4 Population Estimates for Cities, Counties, and the State, 2001- 


2010, with 2000 & 2010 Census Counts. Sacramento, California, November 2012. 

2. Percent of Santa Clara County population served by RWF is from RWF Master Plan TM3.6 Table 1. 

3. Percent of Santa Clara County population is from RWF Master Plan TM 3.6 Table 3. 

4. Percent of Santa Clara population is a linearextrapolation from percent of Santa Clara County population for 
years 2010 and2015. 

4. RWF Influent Flow Projections Through 2035 

4.1 Population Projection 

In the 2009 RWF Master Plan, the Association of Bay Area Governments (ABAG) population projections 
were selected as the most suitable source for projecting populations within the accuracy range 

mni lirckrl f r\r rr»octor rvlor»r»ir»/^i m imnoQ 

Forthisanalysis.twosetsof population projections were used. Thefirstsetof population projections is 
based on the CenterfortheContinuing Study ofThe California Economy (CCSCE)’s“Summary of Results 

and Methodology” Ref7 prepared for The Envision San Jose 2040 General P/an Ref8 . Note that an exception 
was made for 2015 as no projection was available for 2015 in the CCSCE’s report. As a result, the 
population projection for 2015 is based on 2009 ABAG Projections. The second set of population 

nmi^ntinns is haserl nn thp> nalifnrnia Dfinartmfint nf Finance's Rtata anrl Hnnritv nnnnlatinn nrniartinns 

Projected populations served bythe RWF were estimated based on population projections for Santa 
Clara County as described above, and the percent of population in Santa Clara County estimated to be 

corwcirl h*\/ the* D\A/D oc QctimotQrl in the* OHOQ D\A/D IWlocfor Dion Tl\/I Q ^Ref2 

Based on the CCSCE’s population projections, the population is projected to increase between 1.0 
percent and 1.6 percent annually between 2015 and 2035, and by 2.1 percent annually from 2012 

through 2015. Overall, the population is projected to increase of 1.5 percent annually between 2012 
and 2035. This is higherthan the average population growth of 0.9 percent that has been experienced 
from 2000 to 2012. Note that the annual population increase of 2.1 percent from 2012 through 2015 
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The California Department of Finance’s population projectionsare more conservative. As can be seen in 
Table 3, the population is projected to grow between 0.3 percent and 0.7 percent annually between 

2015 and 2035, and by 0.8 percent annually between 2012 and 2015. Overall, the population is 
projected to increase by 0.5 percent annually between 2012 and 2035. This is significantly slower rate 
than the 1.5 percent annual increase rate projected by theCCCSE. Projected populations using the two 

It should be noted that the population estimates assume that the ratio of jobs to the resident service 
area population will be constant over time, i.e. that there will be no resulting flow increase resulting 

frr'km or» inrmocQrl nornonfono r \f i+c*r r»r\r\i ilotion /^\/c*r time* 


Table 3: Projected Population in RWF Service Area 


Year 

Percent of 
Santa Clara 
County 
Population 
Served by 
RWF 3 

SantaClara 

County 

Population 

Projection 

Estimated 
Population 
Served by 
RWF 

Annual 

Percent 

Increase 

(Percent) 

Santa 

Clara 

County 

Population 

Projection 

Estimated 
Population 
Served by 
RWF 

Annual 

Percent 

Increase 

(Percent) 


CCSCE 2 

California Department of Finance 4 

2015 

76.0% 

1,945,300* 

1,478,428 

2.1%s 

1,874,604 

1,424,699 

0.8% 5 

2020 

76.4% 

2,090,000 2 

1,596,760 

1.6% 

1,889,898 

1,443,882 

0.3% 

2025 

76.6% 

2,197,000 2 

1,682,902 

1.1% 

1,936,386 

1,483,272 

0.5% 

2030 

77.1% 

2,306,000 2 

1,777,926 

1.1% 

1,986,545 

1,531,626 

0.7% 

2035 

77.5% 

2,405,000 2 

1,863,875 

1.0% 

2,038,645 

1,579,950 

0.6% 


Notes: 

1. 2009 ABAG Projection, 2010 SCVWD UWMP. 

2. Projections of Jobs, Population and Households forthe City of San Jose. A summary of Results and Methodology. 


Prepared forthe City of San Jose for The Envision San Jose 2040 General Plan Update. 

3. RWF Master Plan TM 3.6 Table 3. 

4. California Department of Finance’s Report P-1, State and County Population Projections (5-year increment 

5. Annual percent increase from 2012 to 2015. 

4.2 Projected Average Dry Weather Flow Per Capita 

In order to estimate projected influent flows over time, two scenarios were assumed for future water 
conservation. The firstscenario is based on the assumption thatthe per capita flowobserved in 2012 

will remain constant through the 2035 horizon; and so will the average dry weather flow per capita. 
Underthis scenario, the average dry weatherflow per capita of 74.7 gped for 2012, representative of 
current conservation measures, commercial occupancy rates and other I/I reduction programs being 

imnl(=>m<=>ntp>rl hv ritifis hv th<=> RWF is thnnnht tn h<=> mnmsfintativP! nf fiitnrp r>pr r.a nita 

Thesecondscenarioassumesthattheaveragedryweatherflowpercapita will continue to decrease 
over time. Under that scenario, the average dry weatherflow per capita mirrors the reduction in the 
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estimated water demand per capita within the RWF service area through 2035 (as a result of increased 
conservation) as estimated by the water retailers in the 2010 SCVWD Urban Water Management Plan 

(UWMP) Ref4 . The estimated water demand per capita is calculated as the ratio of the total retailer 
demand projection and the estimated population served by the RWF (see Table 4). Then, the estimated 
average dry weather flow per capita is calculated by applying the percent reduction in the water 
demand to the average dry weatherflow per capita forthe previous five years and using 74.7 gpcd as 
the initial average dry weatherflowfor 2012. The average dry weatherflow per capita estimated for 


Table4: Projected PerCapitaADWF Assuming Increased Conservation 



2015 

2020 

2025 

2030 

2035 

Estimated Population Served by 
RWF 1 ' 2 

1,478,428 

1,596,760 

1,682,902 

1,777,926 

1,863,875 

Total Retailer Demand Projection 
in Area Served by RWF After 
Cnnservatinn /AFY^ 3 

235,730 

245,800 

255,050 

264,760 

274,390 

San Jose Water Company (AFY) 

143,790 

147,860 

150,930 

154,080 

157,290 

GreatoaksWaterCompany(AFY) 

13,260 

13,420 

13,830 

14,250 

14,660 

San Jose Municipal Water(AFY) 

32,140 

35,230 

38,460 

42,120 

45,780 

City of Milpitas (AFY) 

15,280 

16,240 

17,220 

18,240 

19,230 

CityofSantaClara (AFY) 

31,260 

33,050 

34,610 

36,070 

37,430 

Demand percapita in Area 
Served by RWF After 

Conservation (qpcd) 

142 

137 

135 

133 

131 

% Demand Reduction 

-2.0% 

-3.5% 

-1.5% 

-1.7% 

-1.1% 

Per Capita ADWF After 
Conservation (gpcd) 

73.2 

72.1 

71.0 

69.8 

69.0 


Notes: 

1. 2009 ABAG Projection, 2010 SCVWD UWMP. 

2. Projections of Jobs, Population and Households forthe City of San Jose. A summary of Results and Methodology. 


Prepared forthe City of San Jose for The Envision San Jose 2040 General Plan Update. 

3. 2010 SCVWD UWMP Table 4-1 -Retailer Demand Projections after Conservation Savings. 

4.3 ADWF Projection Estimates 

A summary of the average dry weather flow per capita as well as the resulting total average dry 
weatherflow under the two population projection scenarios and the two conservation scenarios is 
shown in Table 5. Actual average dry weather flow for 1998-2002 as well the range of projected 

NotethattheADWFincreasesfrom104 mgdin2012to110 mgdin2015 as illustrated in Table 5 when 
CCSCE’s population projections are used. That increase is attributed to a population increase of 

annrr>Yimat(=>l\/ 9 1 norront anm iall\/ Hi irinn tho samp narinH ^901 9-901 
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When the California Department of Finance’s population projections are used, the ADWF is projected 
to remain level at 104 mgd between 2012 and 2015.. 

As can be seen in Table 5, the ADWF in 2035 is estimated to range between a minimum of 109 mgd 
(with additional conservation and Department of Finance’s population projections) and a maximum of 

1 mnrl AA/ithm it arlrlitinnal rnncpn/atinn anrl P.P.^P.F’q nnm ilatinn nrnioH-innc^ 


This TM shows the full range of wastewaterflow estimates since it is not possible to predict which of 
the various population estimates will prove to be more correct. 

Table5: Projected Per Capita ADWF Assuming Currentand Increased Conservation 



Assuming Current Conservation 

Assuming Increased Conservation 

Per Capita 

ADWF 

Assuming 

Current 

Conservation 

(gpcd) 

ADWF 

Assuming 

Current 

Conservation 

(mgd) 

(CCSCE) 

ADWF Assuming 

Current 

Conservation 

(mgd) 
(California 
Department of 

PerCapita 

ADWF 

Reduction 

Assuming 

Increased 

Conservation 

PerCapita 

ADWF 

Assuming 

Increased 

Conservation 

(gpcd) 

ADWF 

Assuming 

Increased 

Conservation 

(mgd) 

(CCSCE) 

ADWF 

Assuming 

Current 

Conservation 

(mgd) 

(California 

2015 

74.7 

110 

106 

- 

74.7 

110 

104 

2020 

74.7 

119 

108 

-3.5% 

72.1 

115 

104 

2025 

74.7 

126 

111 

-1.5% 

71.0 

119 

105 

2030 

74.7 

133 

114 

-1.7% 

69.8 

124 

107 

2035 

74.7 

139 

118 

-1.1% 

69.0 

129 

109 


As can be seen in Table 6, the projected ADWF in the 2009 RWF Master Plan was estimated to range 
between 141 mgd and 158 mgd by 2035. In comparison, the flow projections developed in this TM are 
significantly lower than the flow projections from the 2009 RWF Master Plan. For example, the 
projected maximum ADWF in this TM is 139 mgd by 2035 which is similar to the projected minimum 
ADWF in the 2009 RWF Master Pan (141 mgd). 

The decrease in the projected ADWF can be attributed to several factors: 

1) The population projections used in this TM are lower than those used in the 2009 RWF 
Master Plan. 

2) The 2010 per capita ADWF of 74.7 gpcd (used as the basis forfuture average dry weather 
flow) is lowerthan the2007 percapitaADWFof86gpcd used in the2009 RWF Masterplan. 
As mentioned earlier, the decrease in the per capita flow since the 2009 RWF Master Plan is 
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Table 6: Comparison of Projected Flows with Projected Flows from 2009 RWF Master Plan 



Projected ADWF in thisTM 

Projected ADWF From 2009 

RWF Master Plan 


Maximum ADWF 

(mgd) 

Minimum 

ADWF 

(mach 

Average 

(mgd) 

Assuming 2007 

Conservation 

(mach 1 

Assuming Increased 

Conservation 

(mach 1 

2015 

110 

104 

108 

128 

123 

2020 

119 

104 

112 

137 

128 

2025 

126 

105 

115 

143 

132 

2030 

133 

107 

120 

151 

137 

2035 

139 

109 

124 

158 

141 


Notes: 

1. 2009 RWF Master Plan PM 3.8. 


Figure 3: Historical and Projected ADWF Flows Through 2035 


Based 

•on 

rrsr.F 

Average 

Based on 
.California 
Department of 
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Appendix 3A Milpitas Extensions 


The City of Milpitas updated their recycled water plans in thefall of 2014 and developed a map of future 
recycled water extension shown in Figure 3A-1. The extension show potential alignments for deliver to 

the golf course plus service to irrigation on the east side of 1680. The rounded, total long-term 




Figure 3A-1: Milpitas Extensions 
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Appendix 4A Silicon Valley Advanced Water Purification 
Center 


The Silicon Valley Advanced Water Purification Center (SVAWPC) was constructed by the SCVWD in 
cooperation with the City to improve recycled water quality delivered through the SBWR distribution 

system. The primary water quality parameter targeted by the SVAWPC is total dissolved solids (TDS) 
concentrations. This will be accomplished through blending of the SVAWPC’s RO permeate water with 
the tertiary process effluent from the RWF. The TDS target that has been discussed by the City and 

The SVAWPC went on-line in early 2014. Its commissioning affected SBWR operations and reliability as 
described below. 

• Provides new salinity control capabilities. 

* Provides separate recycled water treatment train using secondary effluent as the feed water. 
The additional capacity (~8 MGD) allows forseasonal shutdown of the recycled watertertiary 
treatment process (based on current demands) and will supplement the total capacity to help 
meet peak summertime demands. Error! Reference source not found, shows the separate 
SVAWPC treatment train and the existing tertiary recycled water process. 

SCVWD will operate the SVAWPC and the City will continue to operate the tertiary recycled 

The SVAWPC produces low salinity water that will be used to reduce salinity of the recycled water 
supply. Under normal operation, recycled water operators will be able to provide a more uniform 

salinity. However, waterquality reliability is a potential challenge as the SVAWPC has single points of 
failure risks, capacity limitations, and salinity control is reliant on coordinated operations with tertiary 

Treatment Process 

The SVAWPC has an RO capacity of 8 MGD with no standby units. Providing consistent salinity while 
realizing thefull 8 mgd capacity of the SVAWPC will be an operational challenge as operators need to 
carefully coordinated TPS flow so the SVAWPC storage reservoir is full at the start of the peak TPS flow 
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Figure 1: SVAWPC Recycled Water Treatment Train 



Assuming the RWF produces recycled waterwith an average TDS of 720 mg/I and SVAWPC product 
water has a TDS of 50 mg/I, the combined facilities could produce 24.4 MGD of 500 mg/I water 

(assuming ideal blending/mixing). Based on the latest 2013 TPS flow data, a maximum day flow of 25.3 
MGD has been observed, thus exceeding the capacity of the SVAWPC at a TDS goal of500 mg/I. With 
future increases in recycled water demand, additional capacity at the SVAWPC would be needed to 
continue to meet the target salinity. The SVAWPC was designed to accommodate an additional 1 mgd of 
RO vessels within the existing footprint. Given the same TDS assumptions for the RWF and SVAWPC 
product water, with an RO capacity of 9 MGD, SBWR could provide 27.4 MGD of 500 mg/I water. This 

Table 1 illustrates how operations could adjust the salinity goal to achieve higher blended waterflow 
capacity with eitherthe existing 8 mgd or expanded 9 mgd of RO capacity. A salinity goal of 600 mg/I 

om iIH ho imIam/onforl r\n o oooonnol hocic +/-x onci ir^ i ir»ifr\rm \A/oto r n i ioli+\/ io rxrrxx 
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Table 1 Combined Capacity at Various Salinity Goals 


CapacityforVarious 

SalinityGoals(mg/l) 

Tertiary RW 
TDS (mg/I) 

Tertiary 

Production 

(MGD) 

SVAWPCTDS 

(mg/I) 

SVAWPC RO 
Production 
(MGD) 

Theoretical 
Combined 
Production 
Capacity at TS 
Goal 3 (MGD) 

500 

720 

16.4 

50 

8 

24.4 

550 

720 

23.5 

50 

8 

31.5 

600 

720 

36.7 

50 

8 

44.7 

604 

720 

38.1t> 

50 

8 

46.1 

500 

720 

18.4 

50 

9 

27.4 

550 

720 

26.5 

50 

9 

35.5 

592 

720 

38.1" 

50 

9 

47.1 


Notes: 


a. Theoretical production capacity is the flow that can be produced assuming no upstream or downstream 
limitations. In reality, influent flow, future demand patterns and existing downstream facilities may limit 
the ability to realize these theoretical flows. 

b. Current capacity of the existing recycled water production facilities (tertiary filter capacity). 

The SVAWPC may be subject to both planned an unplanned maintenance shutdowns. Planned outages 
include periodic inspection of the inter-process tank and product water storage tank. Planned outages 

r*or» ho cohorli ilc*rl rli irir»n \A/ir»+c*r rr»/^r»+ho rArhon rlomonHo oro 

The SVAWPC also has numerous single points of failure (i.e. modulating control valve, flow meter, 
permeate pipeline, secondary effluent pipe, influent pumps, RO feed pumps, wastewater return line, 

Krin q line* or»H cdckrH-rir'oI \ thot oro o fi 1+1 ire* oonoorn oo the* forHIi+w o/^icko 

Proposed Reliability Improvements 

As part of the Reliability Workshop described in Section 4, potential improvements were also proposed 
forthe SVAWPC. The proposed projects are summarized in Table 2. However, none of the projects 
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Table 2: Summary of Near-Term Reliability Project Prioritization 


Project 

Number 

Project Name 

Description 

Benefits Provided 

Estimated 
Cost Range 

Prioritization 

SVAWPC Projects 





AWP1 

Water Quality 
Control 

Instruments 

Provide spare 
water quality 

control 

instruments to 

minimize 

shutdown periods 

in event of 

• Provides 

instrumentation 

for more reliable 

uniform water 
quality production 

$100- 

$200k 

4 

AWP2 

Redundant 

Modulating 

Valve, Flow 
Meter, and TPS 
FeedPipe 

Add redundant 

permeate 
modulating valve 
to eliminate single 
point offailurefor 
salinity blending 

• Addresses 
potential single 
point of failure of 
the key 

components that 
deliver permeate 

to the TPS and that 

control the ratio of 

permeate to 

$1 -$1.5 
million 

3 

AWP3 

Increase 

Production 

Capacity 

Add 2 mgdofRO 
capacity to meet 
blended salinity 
goal of500 mg/I 
during summer 
time demand 

• EnablesSBWRto 

meet the blended 

water TDS target 
of 500 mg/I at 
anticipated 
summertime 

$24 - $27 

million 

4 

AWP4 

Revise Salinity 
Blending 

Control 

Strategy 

Modify salinity 
blending control 
algorithm to 

modulate blend 
based on tertiary 
effluent TDS in 

• Provides more 

uniform blended 

water TDS by 
adjusting 
permeate blend 
based on TDS in 

<$50k 

3 

AWP5 

Equipment 

Redundancy 

Add redundant 

influent feed 

pump, ROfeed 
pump, and 

electrical feed to 
eliminate single 

• Addresses 
potential single 
point offailure. 

• Provides 
redundancy for 
equipment 

$100- 

$200k 

4 
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Appendix 4B 

Near-Term NPR Reliability Project Fact Sheets 


Introduction 

This appendix includes more information about the projects described in Section 4 of the report. This 
includes an assessment of costs and benefits for the recommended 5 year Cl P projects as well as the fact 
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SummaryTable 


Table4b-1:Recommended Near-Term Reliability Improvements 


Project 

Number 

Project Name 

Challenge Addressed 

Costs 

Technical Benefit 

Operations/Maintenance 
Staff Benefit 

Reliability Benefit 

Increase Production Capacity to 53 mgd 

P6 

TPS Capacity Upgrade 

Provide additional TPS pumps/capacity to 

ensure that there is unit redundancy (i.e. 

standby pumps) in theeventofapumpfailure. 

Design/Construction 
Costs:$1 - $3 million 

Increases TPS capacity to meet 

long-term peak demands 


Increases TPS capacity to 

ensure that there is unit 

redundancy (i.e. standby 

pumps) in the event of a 

P8a 

Increase Filter Flux Rate- Filtration 

Flux Studies/Implementation (~57 

MGDfor4filters; >114 MGDfor8 

filters) 

Peak hour demands approaching system 

filtration capacity makes operations 

challenging. The filtration limitation requires 

the Operation staffto install stop gates to divert 

an additional 4 filters for RW production. 

Engineering Report 
and SOP Costs: 

$75,000 

Design/Construction 
Costs: $0 

Increase capacity in existing RW 

filter bankfrom 39.7 mgd to-57 

mgd (4filters). 

Eliminates need to modify 

filter facilities to allow 8 

filters to be used for RW. 

Assume 20 hours per yearto 

modify facilities and 

operations. Assuming 

Reduces risk of running out of 

waterunexpectedlyduringa 

Zonel Demand spike. 



Operations staff effort (“every day”) is required 





P8b 

Reduce CT Requirement (Free Chlorine 

Disinfection Study; Ammonia and 

Hypochlorite Improvements) (~200 

MGD capacity assuming 20 min CT; 

Generally, do notneed to worry about 

CT.) 

to manage the recycled water 

disinfection/chlorination (contact time 

requirement of 90 minutes) during summer 

months to ensure enough water is 

produced/available. The disinfection limitation 

requires “daily” juggling of the RW pump 

stations (i.e. TPS, PS5, PS8, PS11) and storage 

tanks. Potential risk of regulatory violation or 

Planning Costs: 

$300,000 

Design/Construction 
Costs: -$200,000 to 

$500,000 (Cost 

dependent on required 

project scope) 

Disinfection capacity (Chlorine 

contact time) would no longerbe a 

limiting factor. 

Chemical savings maybe achieved 

depending on required chlorine 

residual. Assume 10% savings in 

chemical orabout $30,000 peryear. 

Reduced control room 

operator effort (estimated 

savings of 0.5 hours/day). 

Assuming $175/hr labor + 

benefits, savings of ~$31,900 

per year. 

Regulatory Benefit: Reduces 

risk of RW regulatory (Title 

22) violation. 

Reduces risk of running out of 

water unexpectedly. 

Unexpected RW shutdowns 

are a customer retention and 

Improve Distribution System Stability 

D5 

Upgrade Pump Station 5 Bypass- 

construct a new 42-inch diameter 

bypass 

Recycled water cannot flow back from storage 

reservoirs to Zone 1. 

Design/Construction 
Costs: $300 - $500k 

Will allow PS 5 to be taken out of 

service for maintenance while still 

keeping the backbone pipeline in 
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Project 

Number 

Project Name 

Challenge Addressed 

Costs 

Technical Benefit 

Operations/Maintenance 
Staff Benefit 

Reliability Benefit 

D9a 

Add Zone 1 Storage equivalentto 25- 

50% of maximum day demands. 

NoZone 1 storage means entire peakdemands 

need to be provided byTPS which consumes 

high ratesof energy. Pumpmustalsooperate 

on demand rather than at best efficiency 

points. 

Design/Construction 
Costs: $40 - $50 

million 

Improves current mismatch between 
storage and location of demands. 
Zonel hasthe highest demands but 
has no storage reservoir. 

Improvesabilityto meet LOS goals, 
particularlyforZone 1 customers 

Reduces the peaking factors at TPS 

thereby reducing the swings in 

production rates and making it 

easierto maintain a uniform blend 


Improves reliability of existing 
distribution system, which is 
difficult to operate, manually 
intensive, and potentially 
prone to outages due to lack 
of storage and automated 

controls. With increased 

demands expected by 2015, 
hydraulic modeling suggests 
that the current system 
configuration may become 
unstable during high demand 
periods and prone to 
unplanned customer and/or 

Restore/Rehabilitate Existing Condition-Related Deficiencies 

D1a-1 

Replace Pump Station 5 VFD’s 

These VFD’s are obsolete and have exceeded 

their expected service life 

Design/Construction 
Costs: $60,000 

Replacement ofthe VFD’s is needed 

to reduce the potential for 

emergency shutdowns due to VFD 



D1a-2 

OtherCondition Assessment Projects 

(2010-2015 Projects) for other near- 

term needs identified in the July 2010 

SBWR System Condition Assessment. 

Future needs should be identified in 

conjunction with the RWF Asset 

management program] 

Establish a budgetto begin addressing the other 

near-term rehabilitation projects identified in 

the July 2010 SBWR System condition 

Assessment report. 

Lack of up keep may result in system outages or 

unsafe work conditions. 

$2 million/year 

allocation for 

miscellaneous repair 

[Note this is a starting 

budget allocation for 

Asset management. 

This budget should be 

refined as greater 

Maintain asset value and 

performance of existing system. 

Provide safe working environment. 


Minimizes emergency system 

outages. 

Reduced system downtime 

when emergency or planned 

outages occur. 

D2 

Valve Exercising Program - Develop and 

implement a comprehensive valve 

exercising program that would target 

Lack of up keep will result in premature valve 

failure and will limit ability toeffective address 

oioeline condition/emeraencvissues. 

<$100,000/year 

Maintains valve so they work when 

needed. 
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Project 

Number 

Project Name 

Challenge Addressed 

Costs 

Technical Benefit 

Operations/Maintenance 
Staff Benefit 

Reliability Benefit 


backbone pipeline system, including 

line isolation valves and air valves 

(including associated small isolation 

valves). The program would 

implement routine valve exercising of 






Dll 

PS 5 and PS 8/11 Electrical Room HVAC 

system upgrades 

PS5and PS8/11 VFDsshutdownduetohigh 

heat. 

HVAC system at PS5 and PS 8/11 are not 

adequate resulting in the VFD. Requires 

electrician to drive out to PS to reset VFD’s. 

Design/Construction 
Costs: -$150,000 to 

$250,000 

(Budgetary estimate - 

formal scoping effort 

needed to refine 

i . . i . i. . i 

Increased HVAC cooling extends life 

of electrical equipment and prevent 

emergency shutdowns. 

Assumes VFD life expectancy 

reduced by50%.Assumeextra 

Eliminates emergency 

response calls to PS5 and PS 

8/11. One call per week 

during summermonths. 18 

hours peryear. Assuming 

$175/hr labor + benefits, 

Reduce PS5 and PS 8/11 

shutdown which can limit 

water availability in Zone 2 

and 3. 

Update Control Strategies/Equipment to Improve Operational Efficiency 

P9a 

SCADA and Controls Upgrade - Filter 

Obsolete manual control system for recycled 

water filter process. Operator spends 40 

minutes per each backwash event. 

Planning Costs: 

$100,000 

Design/Construction 
Costs: -$200,000 to 

$500,000 (Cost 

Automated backwash process 

initiated and controlled by PLC. 

Provide operator control 

station/HMI. 

Reducedoperatorlaborfor 

filter building by 6 hours per 

day or2190 hours peryear 


Backwash Automation 

Filterprocess notoptimizedforruntimeor 

backwash process. 

dependent on required 

project scope) Note 

that PG&E incentives 

Longer media life due to reduced 

backwashing. Overtime less energy 

as longerrun times reduce energy 

for entire filter process. 

Assuming $175/hr labor + 

benefits, savings of 





may be available for 

consumed during backwash. 

-$383,000 per year. 


P9b 

SCADA and Controls Upgrade 

• Automated operation of pump 

stations to turn on and off on a 

schedule. 

• Automated controls to fill 

reservoirduring low system 

Obsolete manual control system for recycled 

water distribution system. 

Currently, operators need to turn pumps on and 

off and manually manage reservoir water levels. 

Planning Costs: 

$150,000 

Design/Construction 
Costs: ~$0.5 to $2 

million (Cost 

dependent on required 

project scope) Note 

Daily operation of pump stations 

and storage reservoir will be 

programmed into computer. 

Pump station 11 pumping could be 

optimized to take advantage of 

lower cost energy periods. 

Operations staff can focus 

on system optimization 

leading to process savings, 

greater energy efficiency 

rather than manual 

operation of system. 

Programmed operation has 

less susceptibility to human 

error that could lead to 

shortfall in daily water supply. 
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Project 

Number 

Project Name 

Challenge Addressed 

Costs 

Technical Benefit 

Operations/Maintenance 
Staff Benefit 

Reliability Benefit 


pumps when reservoirsare full. 


may be available for 

this project. 

efficiency point. 

hrs/year.At$175/hrlabor+ 

benefits, savings of $95,800 


D6 

AutomateZone Bypass Valveat Pump 

Station 8/11 

AllowszonebypassatPumpStation 8/11 to be 

activated remotely, Eliminating need for 

operators to manually open two isolation valves 

Design/Construction 
Costs: <$50k 

Automated operation valves at PS 

8/11 to allow water from Zone 3 

back to Zone2. 

Eliminates the needforan 

operator to drive out to PS 

8/11 when the operation is 


Provide Operator Operation Support 

S5 

Update SBWR Systems Operations 

Manual - Any update to the O&M 

manual should be completed as the 

SBWRsystemevolvesoranytimea 

majorcapital project is implemented 

/: :£ r\r\ i—i ..:— i i —1\ 

Existing O&M manual is obsolete. 

$100 to $200k 

Provide direction on how to best 

operate and maintain the RW 

system. Provides health and safety 

protocols forsystems. 

Enhanced maintenance of assets 

Provides up to date resource 

for operations and 

maintenance personnel. 

Enhances health and safety 

protocols for employees 

.--- 4 -u^ — 

Reduces potential for shortfall 

of waterdue to operator error. 
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Fact Sheets - Recommended CIP Projects 

Project Name: P6-Transmission Pumpstation (TPS) Capacity Upgrade 

Estimated Cost: $1M-$3M 

Project Priority: 3 

Project Category: New Infrastructure 

Detailed Project Description 

TPS capacity may need to be increased to meetfuture demands. The existing TPS firm capacity is 
approximately 45.5 MGD with oneofthe largest pumps (14.7 MGD) out of service. However, TPS 

should not be allowed to pump more than 44 MGD as this is the max flow allowed to ensure modal 
chlorine contact time of 90 minutes in CCC#4 and the 108” pipeline. The average capacity of the TPS 
facility is afunction of downstream infrastructure and upstream production limitation. As demands 

pnrl nrnrli ir.tinn r.pnpr.it\/inr.rppc;p in thpfi iti irp prlrlitinnpl ni imnc;\A/ill npprl tn hp in<;tpllprl in tn mppt 

TPS has seven additional pump bays (see Figure 4b-22) to allow for installation of new pumps for 
increased capacity. This project would add pump(s) and associated improvements to increase the 

capacity of TPS, as needed. In addition, this project would also review associated components at 
TPS to ensure adequate capacity is available, including evaluation of the splitter box and the 
discharge header pipeline. The future required TPS capacity will depend on the location and volume 
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Figure 4b-1: TPS Schematic 



Project Trigger for Implementation 

This project addresses future recycled water demands. Therefore, this project should be considered 
for design and implementation as recycled water demands continue to increase 

Benefits Provided by Project 

This project provides additional TPS pumps/capacity needed to meet increasing demands and to 
ensure that there is unit redundancy (i.e. standby pumps) in the event of a pump failure. 

Project Name: P8-Filtration and Chlorination Studies 

This fact sheet includes information for both Project P8a and P8b. 

Estimated Cost: $1,000,000 
Project Priority: 1 
Project Category: System Operations 
Detailed Project Description 
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The maximum allowable filter loading rate is currently set at 5 gpm/sf and the minimum chlorine 
contact time is 90 minutes as required by the California Title 22 recycled water standards. This 

project would increase the recycled water production capacity by implementing studies to allow the 
filtration rate to be increased to 7.5 gpm/sf and the chlorine contact time to be reduced to as little 
as 20 minutes. There is precedence for both of these operational changes to be approved by the 

• Filtration Studies: Several recycled water plants, including the Monterey WPCP and the 
Delta Diablo Sanitation District have undertaken Filter Loading Evaluation for Water Reuse 

(FLEWR) to prove the efficacy of their tertiary filtration processes at a higher loading rate. 
The RWF began the FLEWR studies but did not complete them. This project would complete 
the required filtration studies and work with CDPH to have the allowable loading on the 
tertiary filters re-rated to 7.5 gpm/sf. This means that all of thefiltercells could be operated 
at the same loading rate, all the tertiary filtered flow would be Title 22 compliant from a 

• filtration standpoint, and the filtration process would no longer be a factor in limiting 
recycled water production. 

Chlorination Studies: Sanitation Districts of Los Angeles County (Districts) developed a two- 
step “sequential chlorination” process. In the first step, free chlorine is added to fully 
nitrified secondary effluent to inactivate pathogens and to react with NDMA precursors, 
thus reducing subsequent NDMA formation. Chloramines are then added to media filtered 
. effluent to stop formation of trihalomethanes (THMs) and haloacetic acids and to provide 
further disinfection. The use of free chlorine in the first step of the disinfection process is 
more effective than chloramination and CDPH has given the Districts permission to reduce 
their required modal contact time from 90 minutes to <10 minutes. 

Project Trigger for Implementation 

This project increases the production capacity to meetthe anticipated peakhourdemandsforboth 
baseline and baseline plus committed flow and should be implemented immediately. 

Benefits Provided by Project 

• This is the lowest cost alternative to increase recycled water production capacity. 

• Increases rated production capacity to meet peak baseline plus committed demands. 

Allows all filters, and potentially all CCC’s to be operated for recycled water production, 
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• Potentially reduces NDMA formation by using free chlorine for disinfection followed by 
chloramination. 


Project Name: D5- Upgrade Pump Station 5 Bypass 
Estimated Cost: Less than $500,000 

Project Priority: 1 

Project Category: Improvements to Existing SBWR Infrastructure 

Detailed Project Description 

Currently, the Pump Station 5 bypass is inadequate for pumping from TPS directly to Yerba Buena 
Reservoir and Pump Station 8 while allowing Pump Station 5 to be taken off line for maintenance. 

Redundant isolation valves are needed to isolate thestation while using the bypass, which means 
that the backbone pipeline serving Pump Station 5 must be isolated upstream and downstream of 
Pump Station 5 to achieve double isolation. This results in system downtime during maintenance 

This project consists of construction of a new 42-inch diameter bypass pipe at 12th Street and Keys 
Street bridging between the upstream and downstream 42-inch backbone pipeline to and from 
Pump Station 5. Isolation butterfly valves would be installed to serve as the redundant upstream 
and downstream isolation for taking Pump Station 5 out of service for maintenance, allowing the 
backbone pipeline to remain inservice. An isolation butterfly valve would also be installed inthe 

This project would alsosupporta reconfigurationoftheSBWRdistribution system intoatraditional 
pressure zone configuration with TPS pumping to Yerba Buena Reservoir (Zone 1). This is further 

rlckor'rihckrl ir» Drr'viQ^f PlQ 
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Figure4b-2: Proposed Pump Station 5 Bypass 
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Task 2.2.3 Reliability Assessment 

PMC 


Project Trigger for Implementation 

This project would be a required part of new storage project, and addresses current operational 
issues. Therefore, this project is needed at baseline and future demands to maintain customer LOS. 

Benefits Provided by Project 

This project would address vulnerabilities associated with having to take the backbone pipeline out 
of service to perform maintenance tasks at Pump Station 5. 

Other 

This project is a required component of the conversion of Yerba Buena Reservoir into a Zone 1 
Reservoir (see Project D9). 
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Project Name: D9 - Additional Zone Storage and Zone Reconfiguration 

Estimated Cost: Project D9a: $40-50 million 

Project D9b: $36 — 39 million 

Project Priority: Project D9a: Priority 1 
ProjectD9b: Priority 3 

Project Category: New Infrastructure 

Detailed Project Description 

Recycled water systems typically have storage sufficient to provide from 50 percent to 100 percent 
of the maximum day demand to manage peak hour demands and provide some emergency supply 

in case of a disruption in recycled water production or distribution facilities. Table 4b-1 is a 


As shown in Table 4b-1 for current demands, SBWR has barely adequate total volume of storage in 
the system, but it is not located in the appropriate zone. Also, under baseline demands, total 

c\/cIq m ofnroriQ \a/ai i IH ho inorloni iota 


Table4b-1: Summaryof SBWR System Storage 


Zone 

Existing Storage 
(MG) 

Current Maximum Day 
Demand c 
(MGD) 

Storage: Max. Day Demand 
(%) 

1 

— 

13.0MGD 

0% 

2 a 

4MG 

1.8 MGD 

222% 

3 b 

5.5 MG 

5.2MGD 

106% 

Total 

9.5 MG 

20.0 MGD 

48% 


a. Yerba Buena Reservoir could serve Zone Ithrougha 12-inch zone valve at Pump Station 5 and currently 


serves Zone 2, but only with boosting through Pump Station 8. Neither option is sufficiently reliable. 

b. Zone 3 demand includes The Villages hydropneumatic zone, which is supplied from Zone 3. 

c. Maximum day demands taken from Draft Technical Memorandum - South Bay Water Recycling Pump 
Control Strategy Evaluations, ID Modeling, July 2013, Table 4. 

This project would identify sites and implement zone storage projects to meet the 2015 baseline 
plus commitments demand conditions (assumed to be 37.5 MGD maximum day demand) and better 

allocate system storage to appropriate pressure zones. The minimum zone storage allocation 
criterion is assumed to be 50% of the maximum day demand forthat zone, excluding flowthrough 
the zone to a higher zone. Roughly an additional nine million gallons of new storage would be 
needed to meet demands across the distribution system zones for the 2015 baseline plus 
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Table4b-2: Proposed SBWR System Storagefor2015BaselineDemandsPlusCommitments 


Zone 

Existing 

Storage 

(MG) 

Proposed 

Additional 

Storage 

(MG) 

Total Proposed 
Storage 
(MG) 

Baseline 
Maximum Day 
Demand 
(MGD) 

Storage: 
Max. Day 
Demand 
(%) 

1 

__a 

7.75 a 

11.75 a 

23.5 

50% 

2 

4 a 

1.55 

1.55 

3.1 

50% 

3 

5.5 

0 

5.5 

10.1 

54% 

Villages' 3 

0 

0 

0 

0.7 

0% 

Total 

9.5 

9.3 

18.8 

37.5 

50% 


a. The Villages does not currently have storage and storage is not proposed for this individual customer. 


Table4b-3: Proposed SBWR System Storagefor Baseline Demandsin 2015 


Zone 

Existing 

Storage 

(MG) 

Proposed 

Additional 

Storage 

(MG) 

Total Proposed 
Storage 
(MG) 

Baseline 
Maximum Day 
Demand 
(MGD) 

Storage: 
Max. Day 
Demand 
(%) 

1 

__a 

6.75 a 

10.75 a 

21.5 

50% 

2 

4 a 

1.5 

1.5 

3.0 

50% 

3 

5.5 

0 

5.5 

5.1 

108% 

Villages' 3 

0 

0 

0 

0.7 

0% 

Total 

9.5 

8.25 

17.75 

30.4 

60% 


a. The Villages does not currently have storage and storage is not proposed for this individual customer. 


The first phase of this project (D9a) wou Id add approximately 6 million gallons of storage to Zone 1 
since it is the zone with the highest demand/lowest storage in the system. The planning work for 

nQo hoc honi ir» \A#ith o D^oan/nir Qitir»m Q+i irh/xA/hir'h io Kq i nn q rfrx r m^rl i inrlor o oorvoroto c*ffr\r+ 

The second phase of this project (D9b) would add additional storage in Zone 1 to meet near and 
long-term demands. This is a lower priority project and is not included in the recommended near- 

form roI i o K i I i+\ / imrrx\rr»^ rvfo 
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Project Name: D1 a - SBWR Renewal/Replacement Projects 2014-2015 

This fact sheet includes information for both Projects D1a-1 and D1a-2. 

Estimated Cost: $ 18 M-$ 21 M 
Project Priority: 2 

Project Category: Improvements to Existing SBWR Infrastructure 

Detailed Project Description 

The 2010 SBWR Condition Assessment report outlines a number of projects needed to maintain and 
extend the expected service life of SBWR distribution facilities. While some of the 

recommendations of the SBWR Condition Assessment have been implemented, other 
recommendations have not, increasing risk of component or facility failure that would impact 
customer LOS. Project D1 includes two phases: Dla-SBWR Renewal/Replacement Projects 2014- 

901 Fi anrl D1 h-RRV\/R Rpnpwal/Rpnlar.pmpnt Prnipr.ts 9010-9090 - that wm ilrl inr.li irlp nlpnninn pnrl 

Project Dla focuses on projects that the SBWR Condition Assessment recommended for 
implementation during the five-year period from 2011-2015, with the exception of the 
recommended SBWR Controls System Upgrade. The SBWR Control System Upgrade is not included 
here because through the SBWR Strategic Plan it was identified as a high priority, standalone project 


Table 4b-8 summarizes the individual components of this project and the associated cost of each: 

Table 4b-4: Summary of Renewal/Replacement Recommendations from SBWR Condition Assessment 


Facility 

Range of Renewal/Replacement Projects 

Cost 

Pump Station 5 

• Replace boosterpumpVFDs 

• Replace booster pump pressure switches 

• Replace submersible sump pump 

• Replace corroded building plumbing piping 

• Reseal and remark pavement and repair 
parking lot pavement 

• $2,140,000 

Pump Station 8 

• Replace pump expansion joints 

• Replace various electrical panels: surge tank 
control panel, HTP tank control panel, 
telephone/security panel 

• Replace pump VFDs 

• Improve drainage forvaults 

• Replace HID lighting with LED lighting 

• $1,280,000 
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Facility 

Range of Renewal/Replacement Projects 

Cost 

Villages Pump • 

Station 

• 

• 

• 

Replace/rehabilitate pumps 

Replace/rehabilitate piping and pipe supports 
Replace flowtronic pumping control cabinet 
Replace pressure transmitter 
Replace/rehabilitate butterfly isolation valves 

$3,560,000 

Yerba Buena • 

Rpqprvnir 

Rehabilitate site paving 

$20,000 

Pipeline Valves 

Replacement of 208 isolation valves and 246 • 

rnntrnl \/al\/oc 

$11,940,000 


Note: Costs are based on capital costs in the 2010 SB WR Condition Assessment escalated to current ENR. 


Project Trigger for Implementation 

This project is needed at baseline and future demands to maintain customer LOS. 

Benefits Provided by Project 

The project addresses multiple existing vulnerabilities within the SBWR distribution system related 
to component conditions and deficiencies (as observed in 2010) that could result in failure or 

roHi ir'CkH nnorotinnoI Qffor'fi\/QnQcc 
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Project Name: D2 - Valve Exercising Program 
Estimated Cost: Less than $100,000 

Project Priority: 2 

Project Category: Improvements to Existing SBWR Infrastructure 

Detailed Project Description 

Existing system line isolation valves and air valves have not been regularly exercised to demonstrate 
serviceability. As SBWR operators have had to perform maintenance on various reaches of the 

system pipelines, they have discovered that many existing valves are frozen and cannot be closed or 

This project would consist of developing and implementing a comprehensive valve exercising 
program that would target the most critical valves on the backbone pipeline system, including line 

isolation valves and air valves (including associated small isolation valves). The program would 
implement routine valve exercising of all system valves everyone to two years. Valves found to be 

The valve exercising program could be integrated with the system asset management program 
(Project S2). 

Project Trigger for Implementation 
This project is needed at baseline and future demands to maintain customer LOS. 

Benefits Provided by Project 

The project addresses the uncertainty of valve operability in the system and the deferred progress in 
maintaining valve serviceability. It also reduces theduration of planned or emergency outages by 

l/'CkCkninn Qviotinn HiofriKi i+inn o\/otom ionlo + inn \/ok/oc in orrontohlo xA/nrUnn nrrlor 

Project Name: Dll -PS5and PS8/11 Electrical Room HVAC replacement 

Project Name: P9 - SCADA and Controls Upgrade 

This fact sheet includes information for both projects P9a and P9b. 

Estimated Cost: $7M-$9M 
Project Priority: 2 

Project Category: SBWR System Operations 
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Detailed Project Description 

The existing leased telephone line communication system is currently being upgraded to a wireless 
cell-based system for all remote facilities. The existing Transdyn System forthe SBWR system is out 

r\i rloto onrl \a/oo rorr»manrlorl f r\r rnnloromont ir» fho QD\A/D i+ir\r» Aooooomont 

The existing ABB/Bailey Distributed Controls System (DCS) atthe RWF and the Allen Bradley PLCs at 
the remote sites may need to be upgraded to provide needed functionality for operational 

flexibility. The SBWR Condition Assessment noted that changes to control strategies and PLC 
programs are not well documented, follow-up updates are cumbersome, and present control 
algorithms do not appear to function reliably. No changes to the PLC programs or documentation 

Upgrade the current control system to meet current and projected future operational needs of the 
SBWR production and distribution systems. Investigate open-system architecture for the control 

software that allows forfuture expansion of the system and associated data points. Upgrades and 
replacementof remote site equipment, softwareand prog ramming requiredforinteg ration with the 
ABB/Bailey DCS at the RWF and the Allen Bradley PLCs atthe remote sites (or upgrades of those 

The SCADA and controls upgrades should be developed considering potential system and facility 
reconfiguration that accommodate zone storage and pipeline looping (e.g. Projects D8 and D9). 

Remote operating functionality within the control system is necessary for efficient and flexible 

Project Trigger for Implementation 

This project addresses current deficiencies with the SBWR control system. Therefore, the project is 
needed under baseline and future system demands to maintain customer LOS 

Benefits Provided by Project 

• Address current deficiencies within the SBWR control system including limited functionality, and 
difficulty in servicing and obtaining spare parts for obsolete equipment 

Updates control strategies and algorithms to improve operational efficiency. 

. Provides equ ipment and programming for integration of RWF DCS with the remote site PLCs 

Reduces burden on operators currently operating system manually by implementing control 
algorithms that allow the system to self-regulate during normal operations. 

Provides enhanced trouble detection ability that can allow operator intervention ahead of an 
unplanned outage. 
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Project Name: D6- Automate Zone Bypass Valve at Pump Station 8/11 
Estimated Cost: Less than $500,000 
Project Priority: 2 

Project Category: Improvements to Existing SBWR Infrastructure 

Detailed Project Description 

The existing zone bypass pressure reducing valve at Pump Station 8/11 cannot be activated or 
controlled remotely and requires operators to manually open two isolation valves to initiate zone 

\/ol\/Ck nnorotinnc Tho -7/^r»Q h\/noce fi i r»r k ti/^r»o rv'krix/CkW "7r\r»c* Q \A/ofor i I/'v\a/q r 7nnoc 

The project would allowthe existing 12-inch diameter pilot-operated pressure reducing valve to be 
open/close with a signal through the SBWR SCADA system. The control instrumentation complete 

with wiring has been installed on the pilot system, but the remote controls have not been provided 
to the operator. Control software would need to be added to the local PLC to allow a feedback loop 
based on the existing bypass flow meter reading and an operatorflow set point value. Additional 

plprtrirpl and rnntrolc; work wnulrl hp npprlprl for a fnllv rpmntp nnprpfprl hvnpss Thp nrnipr.t 

This project would be implemented in a coordinated manner with the operations manual update 
(Project S5) and the SCADA system upgrade (Project S4). 

Project Trigger for Implementation 

This project addresses current system operational and supply reliability. Therefore, the project is 
needed under baseline and future system demands to maintain customer LOS. 

Benefits Provided by Project 

This project would address vulnerabilities associated with disruptions in lower zone supply by 
allowing remote operation of the zone valve to deliver recycled water into Zones 1 and 2 from Zone 

Q ctnrono 
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Project Name: S5 - Update SBWR Systems Operations Manual 
Estimated Cost: Less than $500,000 
Project Priority: 1 

Project Category: SBWR System Operations 

Detailed Project Description 

The existing SBWR system operations manual was written prior to commissioning of the original 
SBWR system and does not represent the current system, its facilities or the manner in which these 

are operated by SBWR. Current operations are operator-dependent and are inconsistent among the 

This project would prepare an operations manual that encompasses existing and planned SBWR 
system facilities and modifications to the overall operating approach and strategy. The system 

operations manual would document customer service and communications protocols, system 
troubleshooting, emergency operating procedures, and other relevant topics that operators and 

Preparation of an updated operations manual should be done prior to or in conjunction with 
implementation of additional system monitoring stations (Project S6) to represent operating 

r*rr\r k Ckrli irc*o thot i i+ili-7Ck orlrli+ir\r»ol I Hoto 

The operations manual should include routine maintenance activities, including winterflushing of 
pipelines, valve exercising, air valve inspections, protective coatings touch up and recoating. 

The operations manual should address current system configuration and future modifications that 
will change and simplify system operations (e.g. Projects D8 and D9). Ongoing operational studies 

onrl h\/rlroi ilir* m/^vH q I i nr'i mci 1 1 to ohm i IH olor\ ho i n rnorotoH tho r\rkCkro+ir\r»o mom 10 I 

Project Trigger for Implementation 

This project is needed atcurrentandfuturedemandsand should bedone in coordination with other 
system and operational changes. Ongoing updates to the operations manual will be needed to 

Qronmmnrlato fi 1+1 im cwcfom ovnoncionc onrl mnrl if i rot inn a oc +ho\/ onoi ir 

Benefits Provided by Project 

• This project addresses a current lack of standardization in system operating procedures that result 
in inconsistent system operations. A reliable and efficient operational approach needs to be fully 

documented and system operators trained to implement the operating procedures. 

Improved operational efficiency and consistency can improve customerLOS by reducing existing 
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• An updated O&M manual will provide systematic transfer of knowledge as senior operators retire 
and are replaced with new staff 


Fact Sheets - Other Projects 

Project Name: SI -Streamline Customer Service Protocol and Procedures 

Estimated Cost: Less than $500,000 

Project Priority: 4 

Project Category: Customer Service 

Detailed Project Description 

A significant amount of RWF staff time is spent responding to customer issues. 

Oneof the top customers surveyed indicated there could be bettercommunication of information 
from SBWR directly to the customers (not via the retailers); specifically communication on changes 

in \A/ofor m ioli+x/ thot mow nnt nnnctiti i+o on ‘omornonm/’ Ki it oimnl\/ o rhonno/x/oriotinn Thoco 

changes/variations in water quality can affect site-specific treatment processes. Without 
communication, the changes only become apparent when the site-specific treatment processes are 
affected by the changed water quality (e.g. clogging of RO membranes). 

This project would entail conducting a series of workshops between SBWR and its retailer agencies 
to determine: 

a) The customer service needs expected by the retailer’s customers 

b) A consistent approach to customer service and communication and the parties 

roorxrxnoihdo f r\r oonh ocnont r \f r*i ictnmor oorx/ir'o 

Thegoalofthe meetings and the resulting responsibilities list would be to update communications 
protocols and procedures and assign roles and responsibilities for SBWR and its retailers. 

Consistency in point of contact and a coordinated flow of information amongst SBWR, its retailers 
and their customers is critical to fostering confidence in the customer that its concerns are being 
considered appropriately. If SBWR transitions into more of a wholesaler/retailer mode, it should be 
the retailers who are directly responsible for communicating with customers given their current 

(e.g. planned outages). A regular discussion of customer issues and needs for customer 
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communication should be implemented between SBWR and the retailers, either through an existing 
coordination process or a new activity. 

The revised customer service protocols should then be incorporated into a Customer Service 
element within an updated SBWR Operations Plan. Additional discussion on the updated SBWR 

Operations Plan is included in Project S5 below. Updated protocols and procedures should be 

communicated to customers once established and customer service representatives from each 

assistance in clarifying the procedures. Customer service activities should be appropriately 
budgeted intheSBWRand retaileroperating budgets. 

Project Trigger for Implementation 

This project addresses current communication issues. Therefore, this project is needed for 
maintaining LOS at current and baseline system demands. 

Benefits Provided by Project 

Customer service is a key activity for keeping existing customers satisfied with their recycled water 
service and for recruiting potential new customers to connect to the recycled water system. By 

establishing cleardelineationsof roles and responsibilities, each retail agency, with thesupportof 
SBWR, should be capable of keeping customers informed and helping to maintain customer’ 
satisfaction. Customer service also helps to establish the value received for recycled water service; 

nnnrl r.iistnmpr sprx/ir.p r.pn mppn mnrp n istnmpr snnnnrt whpn sppkinn inr.rppsps in rpr.\/r.lprl wptpr 


Project Name: S2-Implement Next Phase of Asset Management 
Program 

Estimated Cost: Less than $500,000 

Project Priority: 4 

Project Category: SBWR System Asset Management 

Detailed Project Description 

The SBWR system has assets that are reaching the end of their expected useful life. The RWF 
Condition Assessment and the SBWR Condition Assessment documents identify a variety of assets 

thot \ a / i 11 roonh tho onrl nf fhoir ovnor'larl i ioofi il life* in OC\ 1 R innli irlinn ■ 

• SCADA and system controls; 

* Distribution system valves (60% or more) 
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• Mechanical, electrical, and control system components at pump stations and reservoirs. 

SBWRdoes not have a comprehensive plan and funding for maintaining and replacing these assets. 
As the system continues to age, additional investment must be made to plan for renewal and 

mnlonomont r\ f r'nmnnnQnfc ovtonrl ockrx/ir^ life* r\r\ o r'nmnnnQnf onrl ox/otam hocic 

SBWRhas developed an inventory of system assets using a computerized maintenance management 
system (CMMS), which tracks the maintenance history and costs of all instruments in the system. 

All critical valves are contained within a GIS system. The next step is to develop an appropriate work 
plan to maintain each asset and prioritize maintenance. T asks that should be included in the asset 
management program include flushing of pipelines to remove old water, valve exercising program to 

kppn\/^l\/pc; in nnnrl wnrkinn r.nnrlitinn ninplinp rpnlpr.pmpnt ^p^timpfprl a.c; Q milpc; h\/9D4. c i 1 ^ pnrl 

This project should include validating SBWR’s GIS data files to confirm those recycled water 
pipelines that have been installed (versus planned but not installed) and to develop proceduresfor 

orlrlinr'i r»Q\A/l\/ ino+o IIqH tho C^. IQ or»rl rlofohoooc 

Project Trigger for Implementation 

This project addresses current maintenance and replacement issues with existing assets. Therefore, 
this project is needed for baseline and future demands to maintain customer LOS. 

Benefits Provided by Project 

By actively managing the existing and future assets of the SBWR system, the remaining useful life of 
system assets can be extended while also providing justification for planning and funding of asset 

mointcxnonr'Q or»rl rexr\Ior'c*mc*r» + 

Project Name: S3 - Seismic Reliability Assessment 

Estimated Cost: Less than $500,000 

Project Priority: 3 

Project Category: SBWR System Asset Management 

Detailed Project Description 

SBWR has not investigated seismic vulnerabilities of its production and distribution systems and 
does not have an established design seismic event or post-event level of service goal or expectation. 

Assuch,SBWRcannotcommunicatethereliabilityofthesystemto currentor potential customers 


1 CH2M Hill (2010) 


December 2014 


Page4B-22 






SBWR Strategic and Master Plan 
Appendix4B: Reliability Project FactSheets 


This project would include performing a seismic reliability investigation of the SBWR production and 
distribution system, focusing on key infrastructure pieces (e.g. above ground storage reservoirs, 

large transmission lines). Akeycomponentoftheassessmentwillbethedevelopment of the level 
of service goals SBWR wants to achieve post-event and selection of a design seismic event. The 
result of this project should be a seismic improvement program that describes a prioritized list of 

Project Trigger for Implementation 

This project addresses a current lack of seismic design and performance criteria related to seismic 
reliability forthe SBWR system. Therefore, this project is needed at baseline and future demands. 

Implementation of this project will not impact LOS, but will provide a basis for planning and 
implementation of seismic reliability projects that will enhance LOS in a post-earthquake 

Benefits Provided by Project 

This project addresses a current gap in knowledge related to the seismic vulnerabilities of the SBWR 
system and would provide a basis for developing projects to address critical vulnerabilities that have 

o lor/^ick rnnconi ickrir'c* r \f foili iro roI+r\ I HQ 


Project Name: S4-Obtain Program Support Equipment 
Estimated Cost: Less than $500,000 
Project Priority: 1 

Project Category: SBWR System Operations 

Detailed Project Description 

Currently SBWR staff often use theirown vehicles to respond to assignments. This project would 
obtain vehicles, radios, tools, etc. needed for staff to respond to pump station assignments. 

Project Trigger for Implementation 

This project addresses a current need. 

Benefits Provided by Project 

This project enhances the ability to respond to pump station normal operation and emergency 
conditions by providing operators with needed support equipment. 
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Project Name: S6-Additional SBWR Distribution System Monitoring 
Stations 

Estimated Cost: $1-$4M 
Project Priority: 3 

Project Category: SBWR System Operations 

Detailed Project Description 

SBWR system lacks in-system real-time monitoring data that would be helpful in optimizing system 
operations. There are three pressure monitoring stations with PLCs in the system - at Milpitas, San 

Jose and Santa Clara-but these stationsdo not provide enough information to understand what is 
happening throughout the 103-mile long pipeline system. There are no remote water quality 

This project would evaluate locations and types of monitoring devices that could be added to the 
SBWRsystemtoallowforbetterday-to-daycontrolofthesystemaswellasprovideearly detection 

r \f ox/otam +rr\i iKI q THq m/^vrxi+r'xrinn Hcxx/ir^o thot ohm iIH ho noiriorori irxr'li iHo- 

• Chlorine analyzers 

* Conductivity analyzers 

Flow meters, specifically at retailer connections 

A recommended list of monitoring station locations including the full range of sensing devices at 
each monitoring station would then be implemented in a single construction project or in phases 

hocorl r\n tho rxrir'xri+x/ r \f rr»r\o+ i icoifi 1 1 o\/otom onoroforc 

Project Trigger for Implementation 

This project addresses current operating data gaps. This project is needed at baseline and future 
demands to maintain customer LOS and should be done in conjunction with the upgrade to the 

QR\A/D c\/ctom rv'xnfrrJc ( Pr/~xi cxot DQ\ 

Benefits Provided by Project 

• Provides real-time system monitoring data to help optimize system operations and provide 
information to manage the 103-milelong pipeline system 

Provides advanced trouble detection in system and opportunity for operator intervention prior to 
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• Would provide information to validate retailer demands, identify system trouble, and better 
account for system lost water/revenue. 

Project Name: S7-lnvestigateAdditionalBackupSupplies 
Estimated Cost: Less than $500,000 
Project Priority: 4 

Project Category: Utility Management Planning and Budgeting 

Detailed Project Description 

SBWR relies upon a single source of recycled water, the RWF, which leaves the system vulnerable 
if/when the RWF cannot produce recycled water meeting Title 22 water quality requirements. 

Some customers have available backup water supplies on site (e.g. groundwater wells, connection 
to a potable water system) but there is no large capacity system-wide backup supply that could 

This project would consist of investigating potential sources and the feasibility of implementing a 
significant back up water supply that would allow SBWR to operate during a process upset or outage 

at the RWF. SBWR would explore potential opportunities to develop groundwater supplies, retailer 
potable connections and other sources of suitable back up water supply that could meet a large 

The goal for any back up supply project would be to bring supplemental water into the SBWR system 
at one or more high volume locations (e.g. pipeline larger than 24 inches), ideally into one of the 

SBWR storage tanks. Should a feasible back up supply opportunity present itself through this 
project, SBWR could then define a follow-on project to further define and implement a backup 

Project Trigger for Implementation 

This project addresses the current lack insufficient back up water supplies for SBWR and should be 
undertaken in the near-term. Additional efforts would be needed to fully define and implement a 

r* rr\ i c* r't 

Benefits Provided by Project 

Diversifying the water supplies available to SBWR would increase supply reliability in the event RWF 
supply is interrupted, and would help maintain a high-level of service during outages and 

emergencies at the RWF. Having a system supply backup would also provide flexibility for SBWR to 
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Project Name: PI-Address Condition Issues from Condition Assessments 
Reports 

Estimated Cost: it is assumed that the RWF condition assessment projects will be 
funded as part of the RWF Master Plan implementation, so costs were not developed for 
this project. 

Project Priority: N/A To be implemented as part of the RWF Master Plan. 

Project Category: Improvements to Existing Infrastructure 

Detailed Project Description 

Previously completed condition assessments outlined a number of significant deficiencies within the 
RWF boundaries. While some issues have been addressed since the completion of the reports, 

m on\/ romoin ir» or* of ri o lx rnnHi+ir\r» fho\/ \Aioro ir* oo\/orol \/oorc on o 

This project would include addressing the deficiencies outlined in the RWF Condition Assessment 
reports as summarized in Table 1. Examples of projects to be completed include upgrades for 

compliance with building and safety codes, seismic upgrades, electrical component upgrades, 


Project Name: P4 -Parallel Pipeline to TPS 

Estimated Cost: $10M-$12M 

Project Priority: 2 (priority would drop ifZone 1 storage was added) 

Project Category:New Infrastructure 

Detailed Project Description 

The current tertiary recycled water chlorination process represents a single point of failure 
vulnerability. The existing 84-inch/108-inch pipeline from CCC#4 to TPS serves a dual purpose of 

conveyance and providing chlorine contact time. The single pipeline has limited to no ability to be 
taken outof service forinspection, maintenanceorrehabilitation. Intheeventthe84-inch/108-inch 
pipeline wasout of service, the entire recycled waterflowtoTPS would cease until the pipeline was 

mnpimrl Plant inHir.atpHthat.<;iltarri irrn ilatp.c;atthp Inwnnintealnnn thpninplinpanrl 

In order to eliminate the single point of failure vulnerability, a second chlorination process train 
could be built, as illustrated in Figure 4b-17. This would consist of retrofitting CCC#3 to facilitate 

recycled water treatment and designing and constructing a parallel pipeline from the filter 
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include newhypochloritedosing points, instrumentation, and otherelements to ensure regulatory 
compliance with recycled water requirements in a new pipeline. The retrofit of CCC#3 is not 
included intheprojectdescription as itisassumedthatthisprojectisalready being addressed. 

Figure 4b-3: Project Schematic 
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Two pipeline alternatives are presented in Table 4b-9. The 108-inch parallel pipeline, Alternative A, 
is based on providing 100% redundancy for the existing pipeline. The 54-inch parallel pipeline, 

Alternative B, is based on providing sufficient disinfection capacity within the new parallel pipeline 
to meet an estimated 2015 average winter demand of 10 MGD, allowing the main pipeline to be 
taken offline during the winter months; the sizing assumes that in the winter one chlorine contact 
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and the remaining 30 mgd sent to the RWF outfall. With both CCC#3 and CCC#4 in full recycled 
water production, the 54-inch pipe proposed under Alternative B adds 19.5 MGD of new flow 

r'orvor'ifw tho QR\A/D rvrrwHi ir v Hr»n e\/oto m \/ioIHinn o fln\A/ r'orkor'ifw 


Table 4b-5: Parallel Pipeline Alternatives 


Alt 

Design Criteria 

Nominal 
Pipe Size 
(in) 

Number of 
Chlorine 

Contact 

Channel(s) 

New Flow 
Capacity 
(MGD) 

Existing 

System 

Capacity 

(MGD) 

SVAWPC 

Flow 

Capacity 

(MGD) 

Total 

Flow 

Capacity 

(MGD) 

A 

Addition of a parallel 108-inch 
Pipe 

108 

2 

40.5 

40.5 

8.0 

89 

B 

Addition of a parallel 54-inch 
Pipe 

54 

2 

19.5 

40.5 

8.0 

68 


Notes: 


1. Pipeline and chlorine contact channel modal factor assumed to be 0.95 and 0.79, respectively based on 
baffling efficiency values from SBWR Operations Manual. 

2. Capacity of the existing system at 100 minute modal contact time is 40.56 MGD. 

3. New pipeline assumed to be 4,31 Oft long, matching the existing 84-/108-inch pipeline length. 

4. The new flow capacityassumes that CCC#3 has been converted to recycled water production. 

The recommended project is the 54-inch alternative since it provides sufficient capacity to meet 
demands under the projected 2015 baseline demands plus commitments. 

Project Trigger for Implementation 

This project addresses current single point of failure issue. Therefore, this project is needed at 
current demands. 

Benefits Provided by Project 

This project reduces the single point of failure vulnerability of the chlorination process and provides 
additional chlorination capacity to meet future increases in demand. The project would allow a 

pipeline to periodically be taken out of service for inspection, maintenance and rehabilitation. The 
maintenance and inspection activitiesduringlowerflowwintermonths will minimize/eliminate the 
consequences of unanticipated failures of the existing 108-inch pipeline. With the conversion of 

C.C.C.it 3 to rpr.\/r.lpd wpfpr trpptmpnt thp addition of a narallpl ninplinp would ako inr.rpac;p thp 


Other 
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Existing infrastructure and soil conditions pose construction challenges forthis project. The existing 
84-/108-inch pipeline was installed using two sections of trenchless construction. Onesection 

crossed underexisting influentsewer lines including an 84-inch influentsewer line. Theother 
trenchless section crossed under Zanker Road which also contains an 84-inch influent sewer line. 
The parallel pipeline would be required to cross these same utilities and would also be constructed 
using trenchless methods. These trenchless crossings within what is assumed to be Bay mud add 



The consequenceof not implementing this project would be thattheSBWRsystem remains 
vulnerable to shutdowns should the existing 84-inch/108-inch ever be required to be taken out of 

service. Additionally, because the capacityofthe existing system is limited to40.5 mgdata 100 
minute modal contact time, or44.3 MGD assuming a more aggressive 90 minute modal contact 
time, without this project, another project is needed to meet the projected 2015 peak recycled 
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Project Name: P5 - Storage atTPS 

Estimated Cost: $15 M - $18M 

Project Priority: 1 (priority would drop if another storage project was implemented 
instead) 

Project Category: New Infrastructure 

Detailed Project Description 

The project includes installation of recycled water storage just upstream of TPS such that TPS can 
pump recycled water without being coupled to the recycled water production process, as illustrated 

inFigure4b-19. The existing TPS wetwell provides theonly existing recycled wateroperational 
storage between the tertiary production process and TPS, and its capacity is limited. Therefore, the 
production rate through the filters and the TPS pumping rate can each directly affect the other 
under certain operating conditions (i.e. TPS pumping cannot exceed recycled water production rate; 
filtered waterthat is not pumped by TPS is lost to the outfall reducing the daily volume of the filter 
production). An upset orshutdown of the tertiary recycled waterproduction process results in 

Figure 4b-5: Project Schematic 
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In addition, the minimal on-site storage makes salinity control more challenging since blending the 
RO permeate with the tertiary effluent must occurwithin the small TPS wet well and the blending 

ratio must constantly adjustastheTPSflowrate changes. Installationofatertiaryeffluentstorage 
tank immediately upstream of TPS would decouple the production facilities from the pumping 
operation and allow the production facilities to operate at a constant flow rate. It would also 

nrn\/irlpp Inrptinntnhlpnrlthp RDnprmpatppnrlthptprtipn/pffli ipntinpr.nntrnllprl c;tphlpmannpr 

Two storage options that could be considered are: 

1) Buried reservoir matching allowable existing TPS operating levels (allows for continued use 
of TPS) 

2) Buried reservoir with increased operating water depth than the existing TPS allows (requires 

Option 1 assumes the existing allowable TPS operating level is 10 feet based on the design maximum 
waterelevation of 7 feet, the wet well bottom elevation of-9 feet and an estimated 6 feet of water 

ohn\/Q \A/n+ \A/n11 hnHnm fnr m imn oi iKrr»nrnnnnn l cqq P in i i ro A K_OD\ 

Option 2 assumes a 20 foot operating water depth that would require a new TPS to accommodate 
the additional 10 feet of waterdepth for storage. Under Option 2 it may be possible to modify the 

nvio+i nn TDQ \A#i+h Innnor ohofto onrl nnli imno 


Figure4b-6: Annotated TPS Section View Record Drawings 



For a given storage volume, Option 1 will require more concrete than Option 2 because the 
constrainton the depthofthe tank results in a less efficientsurface area to volume ratio. However, 

Dntinn O \a/ i 11 mm i iro mnm chnrinn onrl rjadnardvrax/otinn in \:/hat ic occi imorl tn ho Ra\/mi irl 

Table4b-1 Opresentsthe required inside tankdiameterforthreestoragevolumes-2.5 MG, 5MG 
and 10 MG-foreachofthe storage options. To provide uniform 24-hourproductionunderthe 

OfH R hooQlinci onrl R hood inn nil ic nAmmitmonto Homonrlo miinhl\/0 R I\/Infotnrono \A/m iIrl ho 


December 2014 


Page4B-31 


























SBWR Strategic and Master Plan 
Appendix4B: Reliability Project FactSheets 


sufficient. To allowforuniform production, a2.4 MG tank would be needed forthe 2015 baseline 
and 2.6 MG would be needed forthe 2015 baseline plus commitments. However, to accommodate 

planned and unplannedshutdownsoftheproductionfacilities,greaterstorage volume would be 


Table 4b-6: Storage Sizing OptionsfornearTPS 


Option 

Storage Volume 
(MG) 

Operating 
Water Depth (ft) 

No. of Tanks 

Required Diameter 
(ft) 

Option 1A 

2.5 

10 

1 

206 

Option IB 

5 

10 

1 

292 

Option 1C 

10 

10 

2 

292 

Option 2A 

2.5 

20 

1 

146 

Option 2B 

5 

20 

1 

206 

Option 2C 

10 

20 

2 

206 


Figure 4b-21 identifies a potential location fora newTPS storage tank. This location is ideal because 
of its close proximity to TPS and because the area is City owned. This location appears to have 

sufficient area to accommodate a 2.5 MG tank matching the existing TPS operating level or up to a 5 
MG tank with a20footoperatingdepth. Whilethelargerstoragevolumesaredesirableinthatthey 
challenging. Alternate locations would have to be considered forthe other storage scenarios. 

Figure 4b-7: Potential Tan k Location 
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Project Trigger for Implementation 

This project addresses operational storage deficiencies at both current and future demands as well 
as waterquality issues. This projectshould be consideredforimplementationinthe nearterm to 

or'h ick\/Ck movimi im r*i r ootiofor'ti/^r* \A/i+h +K^ r»^\A/l\/ ox/oilohlci KI c*r» rl c* rl mn\\A/ofor 

Benefits Provided by Project 

This project address two issues at TPS: 1) operational challenges associated with the linkage 
between TPS pumping and recycled water production and 2) salinity control of the blended product 

\A/otnr oocnr>irjtorl \ A/i+h /Hii irnol rlomonrlo 

Operational storage at the RWF would enhance recycled water production flexibility and decouple 
the production process from TPS operation. Storage would also help to increase the total daily 

volume of recycled water produced by reducing the production peaking factor, i.e. all of the recycled 
waterthat was produced could be stored and used, ratherthan overflowing back to the RWFoutfall 
during low demand periods. Storage would support shutdowns of the recycled water production 

nrnnfiss without TPS shutdown This shutdown would allow for routine maintenanoe nleaninn and 

Operational storage would also provide a reservoir of blended water as a buffer before recycled 
water is delivered to the distribution system. By storing blended recycled water in a reservoir, a 

more consistent waterquality range could be maintained, resulting in more precise salinity control 

Other 

The consequence of not implementing this project would be thatthe production facilities remain 
linked to TPS, meaning the production facilities must be able to match the peak recycled water 

demands. Since the peak capacity of the production facilities is currently limited to 39.7 mgdand 
2015demandsareprojectedtoreachapeakdemandof46 mgd, withoutth is project, otherprojects 

The drawbackof adding storage to the SBWR at the RWF as opposed to within Zone 1 is that TPS 
remains the only water supply source for Zone 1. Also, TPS would still be subject to the peak 

Hq rrxonrlc r\ f tho Hio+riKi i+ir\r» ox/ofam 
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Project Name: P7 - Transmission Pump Station (TPS) Electrical 
Redundancy 

Estimated Cost: Less than $500,000 

Project Priority: 2 

Project Category: New Infrastructure 

Detailed Project Description 

The single electrical feed to TPS has no reliable backup system and represents a single point of 
failure vulnerability. 

The goal of this project is to install a backup electrical supply to TPS that will allow the TPS to 
maintain normal operations in the event of damage or interruption of electrical service on the 

existing singlefeed. Optionsforenhancing the electrical reliability of the TPS include 1) installing a 
second electrical feeder to the existing TPS switchgear or 2) installing a standby generator. The 
project would identify the preferred backup supply method and design and install the new backup 

Project Trigger for Implementation 

This project addresses asingle point offailure at current recycled waterdemands. Therefore, this 
project should be implemented immediately. 

Benefits Provided by Project 

The second feeder or standby generator would address the single point offailure vulnerability. 


Project Name: D1 b - SBWR Renewal/Replacement Projects 2016-2020 
Estimated Cost: $ 20 M-$ 23 M 
Project Priority: 4 

Project Category: Improvements to Existing SBWR Infrastructure 

Detailed Project Description 

The 2010 SBWR Condition Assessment report outlines a number of projects needed to maintain and 

extend the expected service life of SBWR distribution facilities. While some of the 
recommendations of the SBWR Condition Assessment have been implemented, other 

recommendations have not, increasing risk of component or facility failure that would impact 
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customerLOS. ProjectDI includes two phases: Dla-SBWR Renewal/Replacement Projects 2014- 
2015 and D1 b-SBWR Renewal/Replacement Projects 2016-2020 - that would include planning and 

imnlQinontotinn r»f rQr'nmmQnHotinnc frr»m tho QR\A/P Or^nrli+ir^n Accoccmont mnnrt 

Project Dlb focuses on projects that the SBWR Condition Assessment recommended for 
implementation during the five-year period from 2016-2020. 

Figure 4b-11 summarizes the individual componentsof this project and the associated cost of each: 


Table 4b-11: Summary of Renewal/Replacement Recommendations from SBWR Condition Assessment 


Facility 


Range of Renewal/Replacement Projects 

Cost 

Pump Station 5 

• 

Rebuild boosterpumps 

$640,000 


• 

Replace booster pump expansion joints 



• 

Replace pressure indicators 



• 

Replace RTU 



• 

Replace expansion tank 



• 

Correct site drainage issues 


Pump Station 8 

• 

Rebuild pumps 

$430,000 


• 

Replace air compressor 



• 

Replace pressure switches 



• 

Rehabilitate irrigation system and vegetation 


Pumpstation 11 

• 

Rebuild boosterpumps 

$700,000 


• 

Replace air compressor 



• 

Replace flow meters 



• 

Replace pressure switches 


Yerba Buena 

• 

Rebuild or replace valve actuators 

$180,000 

Reservoir 

• 

Rehabilitate irrigation system and site 


Zone 3 Reservoirs 

• 

Reseal pavement 

$90,000 


• 

Rehabilitate/replace asphalt curbs 


Pipeline Valves 

• 

Replacement of 160 isolation valves and 106 • 

$9,630,000 



rnritml \/qI\/dc 



Note: Costs are based on capital costs in the 2010 SB WR Condition Assessment escalated to current ENR. 


Project Trigger for Implementation 

This project is needed at baseline and future demands to maintain customerLOS. 

Benefits Provided by Project 

The project addresses multiple existing vulnerabilities within the SBWR distribution system related 
to component conditions and deficiencies (as observed in 2010) that could result in failure or 

roHi ir'CkH nnorotinnoI QffQ^tix/QnQcc 
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Project Name: D3 - Valve Installation 
Estimated Cost: $1M - $4M 
Project Priority: 3 

Project Category: Improvements to Existing SBWR Infrastructure 

Detailed Project Description 

The existing distribution system was constructed with few line isolation valves resulting in long 
lengths of pipeline needing to be isolated and dewatered in order to make new connections to the 

pipeline and perform maintenance and repairs on the pipeline. This extends the duration of 

This project would consist of installing line isolation valves such that the system outages for 
maintenance and repair work can be reduced to a reasonable time to accommodate closing valves 

for line isolation, dewatering the pipeline reach, performing the maintenance or repair work, filling 
the pipeline reach and reopening the isolation valves. A maximum dewatering time criterion should 

The estimated costforthis project is based on spacing valveson the 60-inch to20-inch pipelines to 
allow dewatering to be completed within one 8-houroperatorshift. The smallerdiameter pipelines 

oro 0001 imorl ho\/o ci iff i oi ^ \/ol\/oc 

Project Trigger for Implementation 
This project is needed at current and baseline demands to maintain customer LOS. 

Benefits Provided by Project 

The project addresses the lack of sufficient isolation valves in the distribution system. 


Project Name: D4 - Address Transients between Pump Station 5 and 
Pump Station 8 

Estimated Cost: Less than $500,000 

Project Priority: 3 

Project Category: Improvements to Existing SBWR Infrastructure 

Detailed Project Description 
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Operators report that transients may be occurring in Zone 2 between Pump Station 5 and Pump 
Station 8. Pressure surges can result in less than optimal operation and could lead to equipment 

onrl rurunn foili iroe 

The project consists of performing an investigation to determine the magnitude of the transients 
and cause. Existing surge protection equipment should be inspected and verified as functioning 

properly. As documented in the SBWR Condition Assessment, the pressure spikes may be caused by 
pump station operating procedures, which are currently being reviewed by SBWR. Pump station 
operating procedures and surge control operations should be established to eliminate excessive 

nmssnm snikfis in thn svstnm Thn nnnratinn nf thn nxiatinn hvnass rhnrk valva shnnlH ha 

Project Trigger for Implementation 

This project addresses current operational issues. Therefore, the project is needed under baseline 
and future system demands to maintain customer LOS. 

Benefits Provided by Project 

This project would address vulnerabilities caused by pressure spikes, which could result in facility 
downtime due to equipment and piping failures and reduced service life expectancies. 


Project Name: D7- Evaluation and As-Needed Replacement of Customer 
Meters 

Estimated Cost: Less than $500,000 

Project Priority: 4 

Project Category: Improvements to Existing SBWR Infrastructure 

Detailed Project Description 

The existing customer meters are used by the SBWR retailers to measure recycled water use and bill 
customers for the water used. Retailers regularly report total customer metered usage to SBWR. 

SBWR also totalizes the volume of recycled water pumped at TPS. The customer meter use and the 
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Figure4b-23: Historic Recycled Water Demand 

Recycled Water - Sales vs TPS Flow (MG) 
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Note: The figure shows a comparison of retail sales records and TPS flow data. TPS data indicate 
significantly higher use than retail sales. Itisunknown if the gap is due to inaccurate TPS flow 
meters, lost water, or inaccurate retail flowmeters. 


The project consists of developing and implementing a systematic meter inspection and calibration 
program. The calibration program would be implemented by the retailers with support from SBWR. 

Consideration should be given to adding automated meter reading capabilities to customer meters, 
which would make meter reading more efficient and potentially provide retailers with near real- 

This project would result in a valuable check on metering accuracy and water balance within the 
SBWR distribution system and would ensure equitable billing for customer water use with a high 

rlonmci r\i r'r\r»firlckr»r‘Ck 

Project Trigger for Implementation 

This project addresses current system operational and supply reliability. Therefore, the project is 
needed under baseline and future system demands to maintain customer LOS. 
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Benefits Provided by Project 

This project would address vulnerabilities associated with inaccurate metering of recycled water 
usage, which could become a customer confidence issue. 

Another potential benefit of the project could be increased revenue. The customer meters are the 
basisforSBWR billing. If the retail meters are found to be under-reporting, that implies SBWR has 

delivered more waterthan the amount for which SBWR has charged its retailers. If that were the 

Other 

While this project has been given a low project priority by SBWR staff, it should be recognized that the 
timing of other high priority projects might be biased by the uncertainty over the actual recycled water 

demand. Calibration of the customer meters could also serve as a means to verify the accuracy of the 
TPS flow meter, which is the basis for the Strategic Plan reliability assessment. The reliability 
assessment used the existing TPS flow data as the basis for future recycled water projections because 
that approach provided a more conservative planning basis than using the retailers’records. If the gap 
between the TPS flow records and SBWR sales records turns out to be a result of over-reporting from 


Project Name: D8 - Additional Pipeline Looping 

Estimated Cost: (see Project Fact Sheets D8a through D8h) 

Project Priority: 4 

Project Category: New Infrastructure 

Detailed Project Description 

The SBWR distribution system was originally developed as a branch distribution system to serve 
irrigation customers. Looping was generally avoided as too costly. As a result, customers are 

vulnerable in the event of a pipeline break upstream of their location unless a pipeline loop exists 
around their location. In particular, customers served by the City of Milpitas and San Jose Water 
Company and customers in the south end of the system have limited pipeline redundancy. The City 

nf Santa Hlara rlnaa hava ninalina Innninn mvarinn most nf tha svstanr hnwnvnr additional ninalinas 

From a system perspective, SBWR effectively has the single 60-inch to 42-inch Zone 1 pipeline to 
convey recycled water from TPS to the entire south end of the system. The project consists of a 
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suite of projects that add looping (redundant) pipelines to improve the conveyance reliability 
through the system. Several looping pipeline alternatives are depicted in Figure 4b-24 and described 

inTable4b-12. Pipelines A, B, C, and D are targeted to provide additional conveyance redundancy to 

maintenance activity occur. Pipelines E through H are intended to provide redundancy to the 
existing SBWR backbone pipeline, benefiting all retailers and customers. 
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Project A: 
6,000 feet of 
new 6" pipe 


Project F: 
35,000 feet of 
new 60" - 42" | 


Project E: 
14,000 feet of 
new 42" pipe 


Project D: 
2,500 feet of 
new 6" pipe 


Project G: 
14,000 feet of 
new 24" pipe 


Project H: 
30,000 feet of 
new 30" pipe 


Figure 4b-24: Additional Looping 
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Table4b-12: Potential Looping Pipelines 1 


Pipeline Concept Description 


A Install new pipeline in Great Mall Parkway and Montague Expressway from San Jose 
Water Company’s recycled water system to connect to the City of Milpitas system. New 
pipeline would include a meter at the point of connection (refer to Project S6) to the 
Milpitas system. Pipeline construction should be coordinated with retail agencies to 

B Install new pipeline to connect the existing 24-inch trunk line on Lafayette Street to a 
12-inch recycled waterpipelinelocatedonAgnewDrivetoimprovereliabilityforCityof 

C Install new piping on Great America Parkway from a 12-inch pipeline just north of San 
Tomas AquinoCreekacrossTasman Drive to connecttoa6-inch pipelinejust south of 
Tasman Drive. This would improve reliability for City of Santa Clara customers in the 

D Install new pipeline to connect the existing backbone pipeline on Senter Road to the San 
Jose Water Company main pipeline at Saddlewood Drive. This would improve reliability 

E Install parallel trunk pipeline from East Hedding Street to Margaret Street (north of 
280). This pipeline would provide additional reliability in the case of a repair on the 

F Install parallel backbone pipeline from TPS to East Hedding Street. The pipeline would 
provide additional conveyance reliability and operational flexibility to accommodate 

G Install pipeline from backbone pipeline along Trimble Avenue to Central Ave. in Santa 
Clara. This pipeline would provide conveyance reliability to Santa Clara customers and 

H Install pipeline from backbone pipeline at Senter Road and Hillsdale Avenue along 

___Millcrlalo than cru ith alnnn Mrintarav/ H ighway/ tr> ovictinn MFC ninalina_____ 

1. Descriptions are concepts for alignment and sizing and require additional refinement and analysis. 

These looping projects are costly and require additional development and analysis to create 
optimized alternatives. Each provides a benefit in terms of operational flexibility and customer LOS. 

Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlomonrlo Pi iotnmor I HQ \a/ai iIH ho onhonoorl thrvM inh imIomontotion /^f fho 

As additional demand is served by SBWR, the existing system will become more stressed in meeting 
customer LOS. A preliminary analysis of the existing system capacity was performed to determine 

an approximate threshold demand condition that would trigger capacity improvement projects, 
which could include expanding pump stations, adding system storage, and constructing additional 
pipeline loops (all in addition to facilities required for serving waterto the new demand locations). 
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assuming a velocity of 5 ft/s. The results of this analysis are approximate and should be refined 
through modeling of the system. 

Benefits Provided by Project 


This project addresses the vulnerability of customer service interruptions due to conveyance system 
outages. Some alternatives also address operational constraints for serving areas of the system 

\A/k»Qr» rvort r \f tho o\/otom io cm it r \f o/^rx/ir^ 


Figure 4b-25: Existing System Capacity Analysis Summary 



Legend 

Existing Pipes | 4 | Existing Pump Station 

- - <A " f X 

L J Existing Storage Tank 


South Bay Water Recycling 

Strategic and Master Planning 


RMC 


A vera ge Dem and 
Zone 1: 4.7 MGD 
Zone 2: 1.1 MGD 
Zone 3: 2.6 MGD 


TPS Capacity: 45 5 MGD 
Ex. Max Day: 25 3 MGD 
Ex. Avg Day: 14.4 MGD 
Ex. Max Month: 22.6 MGD 


Zone 3 Res #1 2.8 MG 


#2: 2.8 MG 


5 Capacity: 44 MGD 
Ex. Max Day: 8.6 MGD 
Day: 3 9 MGD 


December 2014 


Page4B-43 
















































SBWR Strategic and Master Plan 
Appendix4B: Reliability Project FactSheets 


Project Name: D8a- Looped Milpitas Supply 
Estimated Cost: $1M-$4M 
Project Priority: 4 
Project Category: New Infrastructure 
Detailed Project Description 

This project would installs new pipeline in Great Mall Parkway and Montague Expressway from San 
Jose Water Company’s recycled water system to connect to the City of Milpitas system. The new 

pipeline would include a meter at the point of connection to the Milpitas system. Pipeline 
construction should be coordinated with retail agencies to take advantage of recycled water 

Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlcimonrlo Pi ictnmor I HQ \a/ai i IH ho onhonoorl thrrM inh imr'*Iomontofion /^f tho r'vrr'vi^r'f 

Benefits Provided by Project 

The City of Milpitas has commented that they have a low level of service due to lack of 
infrastructure. This project would help to improve LOS to customers in Milpitas’s service area. 


Project Name: D8b-Additional Santa Clara Looping-LafayetteStreet 
to Agnew Drive 

Estimated Cost: Less than $500,000 

Project Priority: 4 

Project Category: New Infrastructure 

Detailed Project Description 

This project would install a new pipeline to connect the existing 24-inch trunk line on Lafayette 
Street to a 12-inch recycled water pipeline located on Agnew Drive. 
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Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlomonrlo Pi icfAmar I PQ \a/ai i IH ho onhonnorl throi inh imnIomontotion of fho nroiont 

Benefits Provided by Project 

The project would improve reliability for City of Santa Clara customers in the area. 


Project Name: D8c-Additional Santa Clara Looping -Great America 
Parkway 

Estimated Cost: $1M-$1.5M 

Project Priority: 4 

Project Category: New Infrastructure 

Detailed Project Description 

This projectwould install newpipingonGreat America Parkwayfroma 12-inch pipelinejustnorthof 
San Tomas Aquino Creek across Tasman Drive to connect to a 6-inch pipeline just south of Tasman 

Hrix/o 

Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlomonrle C* i icfnmor I HQ \iurn i IH Ino onhonnoH throi inh i mnlomontotinn of tho nrniort 

Benefits Provided by Project 

This would improve reliability for City of Santa Clara customers in the area. 


Project Name: D8d - Looped S J WC Supply 
Estimated Cost: Less than $500,000 
Project Priority: 4 
Project Category: New Infrastructure 
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Detailed Project Description 

This project would install a new pipeline to connect the existing backbone pipeline on Senter Road 
to the San Jose Water Company main pipeline at Saddlewood Drive. 

Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlomonrlo Pi i ctnmor I HQ \a/ai i IH ho onho noorl fhrrM inh i m I omontotion the* 

Benefits Provided by Project 

This would improve reliability for San Jose Water Company customers along N17th Street. 


Project Name: D8e- Redundant Backbone Pipeline from East Hedding 
to 280 

Estimated Cost: $16M-$19M 

Project Priority: 4 

Project Category: New Infrastructure 

Detailed Project Description 

This project would install a parallel trunk pipeline from East Hedding Street to Margaret Street 
(north of280). This trunk line could also be connected to the parallel pipeline constructed as part of 

tho ctr\rono nmioof /ooo Dmior'I P\Q\ 

The estimated project cost assumes the parallel pipeline provides 100% redundancy. The pipeline 
could be sized smaller to reduce the cost while still achieving some benefits of redundancy. 

Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlomonrlo Pi io+r\rr»Ckr I PQ \a/ai i IH ho onhonoorl thrm inh imIomonfotion r\i the* r^rr'u oo rH 

Benefits Provided by Project 

By providing redundancy to the existing SBWR backbone pipeline, this project benefits all retailers 
and customers. 
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Project Name: D8f - Redundant Backbone Pipeline from TPS to East 
Hedding 

Estimated Cost: $53M-$56M 

Project Priority: 4 

Project Category: New Infrastructure 

Detailed Project Description 

This project would install a parallel backbone pipeline from TPS to East Hedding Street. The pipeline 
would provide additional conveyance reliability and operational flexibility to accommodate pipeline 

chi it rln\A/nc fnr mointononno onrl ronoire 

The estimated project cost assumes the parallel pipeline provides 100% redundancy. The pipeline 
could be sized smaller to reduce the cost while still achieving some benefits of redundancy. 

Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlomonHc Pi ictomor I PQ \a/ai i IH ho onhonoorl thrm inh irr»r\lnrr»nr»totinr» nf tho nroioot 

Benefits Provided by Project 

By providing redundancy to the existing SBWR backbone pipeline, this project benefits all retailers 
and customers. 


Project Name: D8g -Fourth Santa Clara Supply Loop 
Estimated Cost: $9M-$12M 
Project Priority: 4 
Project Category: New Infrastructure 
Detailed Project Description 

This project would install a pipeline from the backbone pipeline along Trimble Avenue to Central 
Avenue in Santa Clara. 
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Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlomonrlo Pi icfAmar I PQ \a/ai i IH ho onhonnorl fhrrM inh imIomontotion /^f fho 

Benefits Provided by Project 

This pipeline would provide conveyance reliability to Santa Clara customers and along the backbone 
pipeline between Trimble and East Hedding. 


Project Name: D8h - Redundant Backbone Pipeline from Senter Road to 
Highway 85 

Estimated Cost: $24M-$27M 

Project Priority: 4 

Project Category: New Infrastructure 

Detailed Project Description 

This project would install a pipeline from backbone pipeline at Senter Road and Hillsdale Avenue 
along Hillsdale then south along Monterey Highway to existing MEC pipeline. 

The estimated project cost assumes the parallel pipeline provides 100% redundancy. The pipeline 
could be sized smaller to reduce the cost while still achieving some benefits of redundancy. 

Project Trigger for Implementation 

This project would result in redundant conveyance routes in the event of a pipeline outage. While 
this can be valuable in meeting existing demands during a rare outage, it is not necessary for existing 

rlomonrlc Oi ictnmor I HQ \iurn iIH ho onhonrorl thrru inh i rnrHornon+o+ion of the* oroioot 

Benefits Provided by Project 

By providing redundancy to the existing SBWR backbone pipeline, this project benefits all retailers 
and customers. 
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Project Name: DIO - Health and Safety Facilities at Pump Stations 

Estimated Cost: Less than $100,000 

Project Priority: 1 

Project Category: SBWR System Operations 

Detailed Project Description 

This project would build appropriate health and safety facilities at pumpstations (e.g. a toil and sink 
at Pump Station 5). 

Project Trigger for Implementation 

This project addresses a current need. 

Benefits Provided by Project 

This provides basic level of health and safety facilities for operations and maintenance staff at 
remote pump stations. 
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Executive Summary 

Zone 1 Storage is a near-term (2 to 5 year) recommended project to increase peak hour capacity, 
increase Zone 1 reliability, and provide greater operability and maintainability. This Siting Study 
evaluates alternatives for Zone 1 storage and recommends the Yerba Buena Alternative as the near- 
term 6 MG storage project. While not the lowest capital cost, the alternative was selected because it has 

thp hinhpQt\/pli ip hp^prl nn hpnpfitQ nrnwirlprl tnthp Q\/Qtpm pnrl hpQthp ln\A/p<5t npf nrpQpnt\/pli ip\A/hpn 

While the Yerba Buena Alternative is the recommended near-term storage location, it does not preclude 
other storage projects from moving forward should an opportunity arise. With a longer-term objective 

of 11 MG of storage, Rabello is a good option for additional storage to enhance reliability close to 
significant demands in the City of Santa Clara. Storage at other locations such as Mabury Station and/or 

ES-1 Recommended Yerba Buena Alternative 

Figure ES-1 and ES-2 showthe pipeline alignmentsand Yerba Buena storage tankto be added. The Yerba 
Buena Alternative is comprised of the following major elements: 

Zone 1 pipe: 11,800 of 42 inch pipeline from SenterRoad/Sylvandale Ave. to the Yerba Buena 
reservoirsite (See Figure 3-8). The pipeline is needed to deliver waterdirectly to Yerba Buena 

Reservoir while minimizing discharge pressure at TPS (minimize headloss). 

Zone 2 pipe: 9,600 ft of 18 inch pipeline in Senter Road from Sylvandale Ave. to Tully Road., 
2,700 ft of 10 inch pipeline in Tully Road to connect to 6”main (See Figure 3-8) 

Pump Station 5 Bypass Pipeline Improvement 

Pump Station 8 would continue to serve Zone 2 demands (PS8 is connected to the existing 30- 
inch Zone 2 pipeline and would feed the Zone 2 pipe backtoward Tully Road). Alternatively, PS8 
could be retired and Zone 2 could be served from Zone 3 via a pressure reducing valve. 

m~,., n>. ,,v^ otr.t; nn a a d, - 7 ^-.^ o 
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a. These pipeline improvements represent one alternative for maintaining existing Zone 2 pressure to 
existing customers. Other alternatives such as small onsite pump stations owned by customers should be 
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Figure ES-2: Overview of Yerba Buena Site 
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Benefits of the Yerba Buena Alternative include: 

Simplest operation (Alternative with lowest number of pump stations) 

Best Zone 1 hydraulics (elevated storage) 

Reduction of O&M and reduction asset replacement cost at PS 5. Potential PS5 property sales 
value. 

Consolidation of new storage into existing Yerba Buena site. Does not add additional site(s) that 
will need to be operated and maintained 

SBWR owned property (No land lease which may be required with other sites) 

Based on hydraulic modeling, storage located further south from TPS alleviates the peak hour 
flows that would need to be conveyed in the 42-inch Senter Road transmission line which helps 

The Yerba Buena Reservoir, Pump Station 5 Retirement project could be phased to spread out capital 
expenditures and meet cash flow requirements. A potential phased approach includes: 

Phase 1:42-inchZone 1 Pipeline, 18-inchZone2 Pipeline, PS5 Bypass Connection 
Phase 2: Additional 4 MG Storage 

Phaea Mq\a/ PQ 1 1 (in rv^nii inH-irkn \A/ith QPXAA/n R mnrl rlomanrl in 7nno 

Table ES-1 summarizestheestimated capital costforeach phase. Phase 1 provides immediate hydraulic 
and operational benefits as the existing 4 MG Yerba Buena Reservoir provides elevated storage for Zone 

1. During peak demand periods, approximately 2.25 MG of the existing Yerba Buena tank is available for 
Zone 1. Phase 1 potential costsaving ideas including providing irrigation pumpstationsforZone2 

The Phase 2 4 MG storage tankcan be implemented as funding becomes available. The timing for Phase 
2 isafunctionofdemandincreasesand to whatextenta moderate level of service reliability isdesired. 

Storage volume provides mo re time for both planned and unplanned shutdowns without service 
interruption to customers. AssumingashutdownofTPS, 6 MGofstorageforZonel would provide a 

The Phase 3 New PS 11 would be needed in conjunction with an additional SCVWD 5 mgd in Zone 3. The 
existing PS8and PS11 arrangement with Zone 3 reservoirs has adequate capacityforexisting demands. 
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Table ES-1: Recommended Phased Implementation Capital Cost Estimate 


Element 

Phase 1:42-inch, 18- Phase 2:4 MG Storage 
inch, PS 5 Bypass 

Phase 3: New PS 11 

Construction Cost 

$14,600,000 

$5,400,000 

$7,800,000 

Implementation Cost (30%) 

$4,400,000 

$1,600,000 

$2,300,000 

Project Contingency (10%) 

$1,900,000 

$700,000 

$1,000,000 

Total Capital Budget 

$20,900,000 

$7,700,000 

$11,100,000 


Implementation steps forthe Zone 1 storage Project include: 

Predesign 

Finance Planning andScheduling 
CEQA Compliance 
Design 
Permitting 

Rirl anrl Award 

Development of a financing plan and strategy will be a key task that dictates the schedule forthe 
project. Based on initial discussions with City staff, project financing may not be a viable option due to 

planned borrowing forthe Regional Wastewater Facility upgrades. Ifthisisthe case, the project would 
be on a “pay as you go” approach which would require developing a capital reserve fund that could be 
used to pay for the project. A “pay as you go” approach would push the project schedule out as capital 

Grant funding for recycled water projects is available through the following programs: 

Reclamation WaterSMART program which provides up to 25% reimbursement of project cost 
PG&E energy conservation programs 

Proposition 84 funding 


Securing of grantfunds would allowthe projectto move forward on afasterschedule than a pay as you 
go approach. 
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1. Introduction 

The San Jose/Santa Clara (SJ/SC) Regional Wastewater Facility (RWF), in partnership with the Santa Clara 
Valley Water District (SCVWD), is preparing Strategic and Master Planning (Strategic Plan or Plan) 

documents for the South Bay Water Recycling (SBWR) system. The Strategic Plan identified Zone 1 
storage as needed to meet near-term demands, provide reliability, and meet operations objectives and 

This Technical Memorandum (TM) documents the evaluation of Zone 1 storage opportunities for the 
SBWR system. The purpose of the Siting Study is to evaluate four storage site locations and identify a 

recommended Zone 1 storage site. The Siting Study identifies pipeline routing to each candidate site, 
describes potential non-potable reuse (NPR) customers identified in previous studies along the pipeline 
route, defines storage volume and pumping requirements (if applicable), hydraulic modeling, and 

nnmnarps thp> sites relative tn reliahilitv nanar.itv henefits anH environmental r.nnstraints This TM 

1.1 Background 

The Non-Potable CIP identified the near-term NPR demands based on planning information from the six 
water retailers serving the SJ/SC RWF service area, i.e. the City of Milpitas, the City of Santa Clara, the 

City of San Jose Municipal Water System (San Jose Muni), San Jose Water Company (SJWC), California 
Water Service and Great Oaks Water Company. Of these six retailers, four-the City of Milpitas, the City 
of Santa Clara, San Jose Muni and SJWC - have plans to expand recycled water use. In addition, the 
Silver Creek Pipeline Agreement (2002) between the City of San Jose and the Santa Clara Valley Water 
District (SCVWD) reserves 5 mgd (5,600 AFY) of SBWR capacity for SCVWD use. SCVWD’s 5 mgd of 
reserved capacity is currently envisioned to be used for potable reuse. However, SCVWD’s 5 mgd 
commitment is treated as an NPR demand since the water would be conveved throuah the SBWR 
Storage Analysis 

Table 1-1 summarizes the existing and projected demands by zone and the target storage volume 
needed in each zone. A recommended target storage volume of 50 percent maximum day demands was 
established to provide increased reliability and operational flexibility. The target storage needed is 
considered a long-term goal and was not economically feasible in the near-term. Therefore, an 

The primary function of Zone 1 storage is to provide diurnal peak demand shaving and increase the peak 
capacity of the system to serve customers commitments. Figure 1 -1 shows the existing and projected 

Zone 1 diurnal patterns. Ideally, Zone 1 storage would allow the TPS to pump at a relatively constant 
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and when demand rises above the daily demand the tank would provide the additional supply to the 
system. 


Table 1 -1: Demand By Zone, Existing Storage, and Target Storage 



Existing 
Max Day 
(mgd) 

Near- 

Max 

(mgc 

term 

Day 

0 

Near-term 

w/ SCVWD 

Max Day 
(mgd) 

Existing 
Storage (MG) 

Target 

Storage 

(MG) 

Target minus 

Existi g 
Storage (MG) 

Zonel 

17.6 

22.0 

22.0 

0 

6.0 b 

6.0 

Zone 2 

1.9 

2.5 

2.5 

4 

1.75 a 

-2.25 

Zone 3 

5.1 

5.1 

10.1 

5.5 

5.0 a 

-0.5 

Villages 

0.7 

0.7 

0.7 

0 

0.35 

0.35 


Footnotes: 


a. Target storage for Zones 2 and 3 is based on 50% of “Near-term with SCVWD Max Day” demand. 

b. ForZone 1, the 50% max day demand storage criterion equates to 11 MG of storage which would entail a significant 
capital expenditure. Given the limitations on capital funding, the SBWR system hydraulic model was used to evaluate 
system performance with storage volume less than the 11 MG identified. Modeling indicated that 6 MG of Zone 1 
storage was adequate to stabilize the system. The Zone 1 recommended volume of 11 MG remains a long term 


Figure 1-1: Zone 1 Existing and Projected Max Day Demands 



Notes: 


1 . ThisfigureshowsthedemandforZonel customersanddoesnotincludepassthroughflowfor 
other Zones. 
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Design Criteria (Concept Level) 

Table 1 -2 summarizes the conceptual level design criteria forthe proposed storage and pump station 
facilities based on the existing SBWR Zone 1 diurnal pattern, pump station layout assumptions, 


Table 1-2: Zone 1 Storage Flow Design Criteria 



Criteria 

Requirement 


Zonel Maxdaydemand 

22.0 mgd 


Zonel Peakhourdemand 

38.2 mgd 


Desired Peak Hour Flow from 6 MG storage 

16.2 mgd 


PumpStation Layout 

2 duty, 1 standby 


Zonel gradeline 

250 ft 

Assumed pump efficiency (vertical turbine pumps/split case pumps) 

80%/70% 


Storage Project Partnerships 

SBWR staff has met with the City of Santa Clara and SJWC to identify potential sites for storage within or 
near Zone 1. SBWR staff also met with staff from the City of Milpitas but did not identify any available 
sites. Partnering with a retailer provides mutual benefits and eliminates the need for property 
acquisition. In total, three potential, retailer-owned sites were chosen as potential Zone 1 storage sites. 
The three potential sites identified by City of Santa Clara and SJWC and evaluated in this TM are listed 

Cropley Station (land owned by San Jose Water Company) 

Mabury Station (land owned by San Jose Water Company) 

Rabello Pump Station (land owned by City of Santa Clara) 

ya i i-\ ai _ i ai i 1 a / j j /i _ i ii A'i rr\ i _ _ i \ 

The Cropley Station, Mabury Station, and Rabello Pump Station sites are non-elevated storage sites 
meaning they would require adjoining pump stations to deliver stored water back to the system. The 

Yerba Buena site is an elevated storage in which the reservoir elevation matches the Zone 1 hydraulic 
grade line elevation. Elevated storage tanks do not require an adjoining pump station forthe Zone 
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Figure 1 -2: Potential Zone 1 Storage Sites 
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1.2 TM Organization 

This TM is organized into three main sections: 

Comparison of Steel vs. Pre-stressed Concrete Tanks 
Investigation of each proposed storage site 

Comparison of proposed storage sites to determine recommended site 

An Environmental Constraints Analysis of the proposed sites is included as a separate Appendix in the 
Strategic Plan Report. 

2. Comparison of Steel vs. Pre-stressed Concrete Tank 

Welded steel tanks and pre-stressed concrete tanks are viable options for above grade storage. For 
buried or partially buried storage pre-stressed concrete tank would be recommended. Cast in place 

concrete tanks are also an option that may be advantageous for sites with dimensions that are 
conducive to a rectangulartank. The following sections below provide a brief overview of the circular 
weld steel tanks and pre-stressed concrete tanks. Cast in place tanks have not been considered at this 


Table 2-1: Steel Tankand Pre-stressed ConcreteTankComparison Summary 


Comparison Item 

Steel Tank 

Pre-stressed Concrete 

Inspection 

Every2to3years. 

Every 10 to 15 years. Every 5 

years after aqe 20. 

Maintenance 

Recoat tank every 15 years 

Address concrete age issues 
every 25 to 30 years 

Raw Construction Cost 3 MG 

$2.1 M 

$2.5 M 

Buried or Partially Buried 

No 

Yes 


2.1 Welded Steel Tanks 

Welded steel tanks (Figure 2-1) are a time tested storage technology used throughout the region by 
municipalities and water supplier for water storage. Generally, steel tanks have a lower capital cost than 

tonl/o Ki it hov/o mointQnonr'Q occnoiotorl \A/i+h rckr^o+irin or»rl r^r\rrr\c^ir\r\ m/^rtit/^vrinr'i 
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Figure 2-1: Welded Steel Tank Example 



Table 2-2 summarizes typical dimensions and standard steel tank costs provided by Paso Robles Tank. 
The estimated cost represents raw tank construction costs and do not include site development, special 

fru inrlotinn mm lirQinanlc nmininn 


Table2-2: Steel TankSizing Characteristics and Estimated TankCosts 


Capacity 

Suggested 
Diamete (ft) 

Suggested 

Side Water 

Depth (ft) Freeboard (ft) 

Estimated Cost 

2.5 MG 

112 

29 

3 

$1.7M 

3.0 MG 

118 

37 

3 

$2.1 M 

3.5 MG 

128 

37 

3 

$2.5M 

4.0 MG 

137 

37 

3 

$2.9M 

4.5 MG 

145 

37 

3 

$3.2M 

5.0 MG 

152 

37 

3 

$3.5M 


Notes: 


1. Estimated raw construction costs were provided by Paso Robles Tankon September 19,2014 

or»/H inr'li iHo ot otonrlorrl foi ir»/Hotior» otool tor>lx or»/H tonlx rnotinn 
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2. Suggested diameterand side water depth provided by Paso Robles Tank on September 19,2014. 
Manufacturer noted that diameter and height can be adjusted for site requirements. 

Maintenance Requirements 

Welded steel tanks need to be recoated periodically. The tank coating should be checked and inspected 
once eve y two to three years by draining the tank. For maintenance estimating purposes, it is assumed 

2.2 Pre-stressed Concrete Tanks 

Pre-stressed concrete tanks generally have lower inspection and maintenance costs but a higher capital 
cost than steel tanks. The SBWR Yerba Buena and Zone 3 tanks are pre-stressed concrete tanks. In 



Enhanced insulation properties assist in keeping water at a cooler and more consistent 
temperature reducing microbial growth potential 

Reduced frequency for inspection and maintenance compared to steel tanks 


Figure 2-2: Pre-stressed Concrete Tank Example 



Table 2-3 summarizes typical dimensions and standard pre-stressed concrete tank budgetary costs 
provided by DN Tanks. The budget estimate assumes a standard spread footing, 6” membrane slab, 
concrete roof, hatch and vent. The estimate does not include costs for site work, appurtenances, piping, 
special foundation requirements, or exterior aesthetics coatings. 
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Table 2-3: Pre-stressed Concrete Tank Sizing Characteristics 


Capacity 

Suggested Diameter 
(ft) 

Suggested 
Side Water 
Depth (ft) 

Freeboard 

(ft) 

Estimated Cost 

2.5 MG 

120-156 

30-18 

2-5 

$2.1 M to$2.4M 

3.0 MG 

132-171 

30-18 

2-5 

$2.3M to$2.7M 

3.5 MG 

142-175 

30-20 

3-4 

$2.5M to$2.9M 

4.0 MG 

152-187 

31 -20 

3-4 

$2.8M to$3.2M 

4.5 MG 

154-189 

33-22 

3-4 

$2.9M to$3.3M 

5.0 MG 

162-199 

34-22 

3-4 

$3.1 M to$3.6M 


Maintenance Requirements 

Inspection and maintenance effort is minimal for concrete tanks. Cracks and deterioration may occur 


\A/i+h ono or»rl mhoK i I i+o mow ho noooooorx/ o+ to QH \/ooro r \f ooo 

2.3 Cost Basis for Storage Study 

The cost estimates supplied from the tank fabricators above areforstraightforward tank installations 
and have unit costs of less than $1 pergal. Forthealternativesevaluation,aunitcostfor$1 .Opergallon 

was used for alternative cost comparison and tanks were assumed to be pre-stressed concrete tanks 

3. Storage Sites Alternatives 

The following sections provide a summary of the four sites under consideration for storage. The Cropley 
Station and Mabury Station are significant sites with the potential to accommodate 6+ MG of storage in 

above grade circulartanks. The Rabello Pump Station site has a smaller area with a potential for 2 to 3 
MG in an above grade circular tank arrangement. The Yerba Buena site contains an existing 4 MG 

To provide an initial comparative cost evaluation of each site and recognizing the 3 MG estimated size 
limit for the Rabello site, each site was evaluated assuming a 3 MG pre-stressed concrete storage tank 

and an 8 mgd pump station. Note that the Yerba Buena site is a unique alternative due to the existing 

To meet the total storage target of 6 MG, pairs of 3 MG tanks are then evaluated for Cropley Station, 
Mabury Station, and Rabello. A 6 MG Mabury Station alternative cost estimate was also developed for 


December 2014 


Page 15 













Zone 1 Storage Siting Study - DRAFT 

SBWR Strategic and Masterplanning 


comparison purposes. An increase in tanksizefrom 3 MG to6 MG at Mabury also requires an increase 
in pump station capacity and infrastructure/pipe size to accommodate higher flow rates. 

3.1 Site 1 -Cropley Station 

Background/Data Collection 

The Cropley Station site is owned by San Jose Water Company (SJWC) and includes groundwater well 
and boosterpumpstationfacilitiesthatarecurrentlyonlyusedforemergency purposes. Thesiteis 
located on Cropley Avenue nearTreewood Lane in San Jose, California. The southern edge of the site is 
separated by a fence from Berryessa Creek and an easement with the Santa Clara Valley Water District. 

Fini irn.^-1 shows the site anrl a nntpntipl 139 fMipmpfpr tank that mi ilrl hpsitprltn minimiypthp imnant 
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Figure 3-1: Overview of Cropley Station 
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Notes: 

1. Cropley Station site could accommodate 6+ MG of storage in above grade circulartank(s). 
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Existing Major Infrastructure 

CropleyStationhasfourexistinggroundwaterwellsthatarescheduledfor retirement. Only one well is 
currently operating, the remaining three wells have been taken out of service due to manganese issues. 
As a result of the wells being scheduled for retirement, any part of the Cropley Station site is available 
forZone 1 storage. In addition to the four wells, the following infrastructure currently exists at Cropley 

Three booster pumps (125 hp, 100 hp, 150 hp), one pump used as inter-zone booster 
Sand separators 

Steel tank (29’-8” diameter x 16’-1 ” height, 83,454 gal capacity, base elev. 138.3’) 

PG&E service (main breaker: 1000A-480V 3P-4W) 

Piping and instrumentation in site and along access road 

CropleyStationisatan elevation of 125 feet, the highest elevation of the three non-elevated sites under 
consideration, and recycled water stored onsite would need to be pumped to the Zone 1 gradeline 

which is at elevation 250 feet. The nearest pipes in the SBWR system to Cropley Station are a 20 inch 
diameter pipe in Milpitas on Yosemite Drive and an 18 inch diameter pipe in San Jose on Hostetter Road. 
SJWC has plans to extend the Hostetter Road recycled water pipeline to the eastside of 1680 which 


Table3-1: Cropley Station Characteristics 


Characteristic 

Value 

Distance to Existing Transmission Line 

Milpitas Option: 11,000 LF 

San Jose Option: 12,250 LF (8,200ft of pipe isalong SJWC 

fi iti iro rom/Horl \A/ator con/icD ninolinc^ 

NearestTransmission Main Size 

Milpitas Option: 20 inch diameter 

Qan Inco Ontinn - \ ft inrh rliamotor 

Site Elevation 

125 ft 


Potential New Non-Potable Reuse 

There are several potential non-potable reuse opportunities near the Cropley Station site. In San Jose, 
proposed alignment “E” is planned to the east of Cropley Station and is expected to service 515 acre feet 
peryearof non-potable reuse demand. Opportunities for non-potable reuse exist in Milpitas along the 
proposed connection point from the Cropley Station storage tank to the 20-inch transmission line. 
Reuse opportunities included Blue Sky Research, Citation-Pipercul-de-sac, Trumark Residential, Taylor- 
Morrison District 2, Seagate, Milpitas Station, and Milpitas Transit Center. In addition, approximately 
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Figure 3-2: Proposed Connections from Cropley Station to existing SBWR System 
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Environmental Constraints 1 

Cropley Station is an existing water utility parcel and construction of a storage tank would be consistent 
with current use and not divide existing land uses. Construction-related traffic, noise, and air pollution 
for Cropley Station alternative would be the greatest of the three potential non-elevated sites evaluated 
due to the length of its proposed connection to the existing SBWR system (~4.4 miles). Elevated berms 

npvt tn Rprr\/pQQp P.rppk annpar qi iffir.ipnt tn nrp\/pnt ri innff nf r.nnQtri ir.tinn Qtnrm \A/ptpr rliQr.hprnp Minp 

alignment. The potential to encounter soil and/or groundwater contamination during pipeline 
excavation is lowto moderate. For any alternative, it would be advisable to prepare a health and safety 
plan and a contingency plan to provide for protocols in the event unanticipated hazardous materials are 

onrrM intomrl Hi irir»/^i nnno+ri iHir^n 

The Cropley Station alternative would have no impact on historic architectural resources, a low potential 
to encounter unanticipated historic-era archaeological resources or paleontological resources, and a 

mnrlQrotQ rvr\+cir»+ioI +r\ ononi intor i inontir'inotorl rvrcihorrhocmlnnirol mem irnoc 

The projectsite is a primarily developed waterutility yard with scant biological resources onsite. While 
a nesting bird survey is recommended due to the adjacent drainage feature, no other biological 

mnctrointo on + ir'irvo+drl of Orr\rJ^\/ Q+o+irMO 

The site is not located within any fault or landslide zones. Portions of the pipeline are located within a 
liquefaction zone. 

Pumping/Hydraulic Modeling 

The Cropley Station site is located on the east side of 1680 and has several alternatives for connecting to 
SBWR transmission mains. Option 1 is a pipeline to Hostetter Road to cross under 1680 and tie into the 
42-inch transmission main at Oakland Road and Schallenberger. For Option 1, the storage tank and 
pump station generally help to meet demands south of the connection point to the 42-inch pipeline. 
Option 2 is a pipeline that goes north toward the City of Milpitas system and ties into the 20-inch line at 
Milpitas Blvd. and Yosemite Drive. For Option 2, the storage tank and pumpstation generally help to 

Table 3-2 summarizes the conceptual pump station design criteria associated with a 3 MG storage tank. 
In general, the storage tank would be filled during low demand periods of the day and the pump station 

would deliver water back to the system during high demand periods. From a hydraulic stand point, the 
Cropleyflowaddition to the42-inch transmission main priortothemajorflowsplitatHedding creates a 

1 Provided by Environmental Science Associates, October 31,2014, as part of SBWR Zone 1 Storage Siting Study 
Environmental Constraints Analysis. The full Environmental Constraints Analysis is included as a separate Appendix 
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Compared to other storage alternatives, it is more difficult to get waterfrom the Cropley tank into the 
main system due to the distance from the main transmission line and the tie in location to the main 

+ror»omiooi/'M'"» lir»c* xA/hir'h io r»r\+ irloo fr/^m tho h\/rlroi ilir'o otor»rlrxr\ir» + 


Table 3-2: Cropley Pump Station Design Criteria 


Criteria 

Units 

Value 

Total Design Flow Rate 

gpm 

5,500 

No. of Pumps 

- 

2 Duty +1 standby 

Design Flow rate per pump 

gpm 

3,125 

TDH 

ft 

170 

Pumphp, each 

hp 

200 

Total hp 

hp 

600 


Notes: 


1. Pump station flow rate assumes 3 MG storage tank. Implementation of a larger tank would 

innrppQP thp rlpciinn fln\A/ rpfp nf thp niimn Qtpfinn 

Construction Considerations 

Nearby housing developments should be considered during construction. There may be concerns from 
neighbors regarding tank height and disturbances caused by construction and equipment. Access to the 
site is by a short access road off Cropley Avenue. The dimensionsof any large equipment or materials 
should be compared with the road width prior to start of construction. Construction should be mindful 

Operations and Maintenance Estimates 

A storage tank and pump station at the Cropley Station site would increase operations and maintenance 
forthe system. Operations would need to integrate and coordinate the operation of the pump station 
and tank into existing operation. This would entail making decisions on howto operate the pump station 
through variations in demand and altering the fill cycle through different seasons. Operators and 
maintenance personnel would need to periodically visiting the site for equipment checks, maintenance, 

Mechanical, electrical, and instrumentation equipmentwill need to be replaced periodically. Forcost 
estimating purposes, annual consumable costs are assumed to be 2% per yearfor mechanical, electrical, 

or»rl irxo+ri imckr»+o+ir\r» om iir'vrrw^nt 

Pumping station energy costs was estimated assuming 2,700 AFY pass through the storage tank and 
pump station. This was estimated as 17% of the average Zone 1 demand. 
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3.2 Site 2-Mabury Station 

Background/Data Collection 

The Mabury Station site is owned and operated by SJWC and includes groundwater pumping facilities 
that are used rarely. The site is located off of Mabury Road near North King Road in San Jose, California. 
The northern edge of the triangular site abuts Penitencia Creek and residential development borders the 
site on the eastern and western edges. An access road connects the southern point of the site to 
Mabury Road. Figure 3-3 shows the site and a potential 132 ft diameter tank that could be sited to 
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Figure 3-3: Overview of Mabury Station 
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1. Mabury Station site could accommodate 6+ MG of storage in above grade circulartank(s). 
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Existing Major Infrastructure 

Mabury Station has two existing groundwaterwells that are rarely used butshould be avoided. SJWC 
plans to maintain the wells and these portions of the site are not available forZone 1 storage. Pipelines 
associated with the wells can be relocated as necessary to avoid tank footprint. In addition to the two 

Booster pump (40 hp) 

Sand separators 

Steel tank (29’-8” diameter x 16’-1 ” height, 83,454 gal capacity, base elev. 138.3’) 

PG&E service (main breaker: 1600A-480V 3P-3W) 

Piping and instrumentation site in and along access route 


Mabury Station has an elevation of 95 feetand recycled waterstored onsite would need to be pumped 
to the Zone 1 gradeline. Figure 3-4 shows the nearest SBWRtransmission pipe is 42 inches in diameter 


ot tho i ntnrcootion r \f l\/IoKi ir \/ Doorl onrl Dorn/occo Doorl nnor 1—1 inh\A/o\/ 1 fH 

Table 3-3: Mabury Station Characteristics 

Characteristic 

Value 

Distance to Existing Transmission Line 

10,000 LF to transmission main 

NearestTransmission Main Size 

42 inch diameter 

Elevation 

95 ft 


Nearby Non-Potable Reuse 

The route to Mabury Station site follows a planned SJWC alignment D and provides an opportunity to 

rActchoro nn tho nine* I inn rnotc A linn mnnf flhocon occnniotorl tntol Hnmonrl nf P7Q onrn foot nnrwno r 
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Figure3-4 Proposed ConnectionfromMaburyStationtoexisting SBWR System 
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Environmental Constraints 2 

Mabury Station is an existing waterutility parcel and construction of astoragetankwould be consistent 
with current use and not divide existing land uses. Construction-related traffic, noise, and air pollution 
for Mabury Station would less than for Cropley Station. Elevated berms next to Penitencia Creek appear 
sufficient to prevent runoff of construction storm water discharge. Ten closed LUST sites and four open 
remediation sites are located along the pipe alignment. Due to the size and nature of the industrial 
facilities near the southern end of Berryessa Road near the Bayshore Freeway, the potential to 
encountersoiland/orgroundwater contamination is moderate to high. Foranyalternative,itwouldbe 

The Mabury Station alternative would have no impact on historic architectural resources, a low 
potential to encounter unanticipated historic-era archaeological resources or paleontological resources, 

or»rl o rnnHoroto nAtontioI onom intor i ir»or» + ir‘ir»o+Ckrl rvrckhio+r\rir k orr‘hockr\lr\nir'ol mom irnoc 

The project site is a primarily developed water utility yard with scant biological resources onsite. 
Removal of California black walnut trees located in the center of the site would require a City of San Jose 

Live Tree Removal Permit, public noticing, and hearing. The trees are not listed as City of San Jose 

The tank location and pipeline alignment are located within a potential liquefaction zone. 

Pumping/Hydraulic Modeling 

Table 3-2 summarizes the conceptual pump station design criteria fora 3 MG tank at the Mabury station 
site. In general, the storage tank would be filled during low demand periods of the day and the pump 

The pipeline connection point to the main transmission line near Hedding Street is near the City of Santa 
Clara loop connection. Therefore, the Mabury storage tank and pump station would generally help meet 

peakdiurnaldemandson and south of Hedding Street area. With thisoffset, peakhourflows from TPS 

Modeling also indicated the following attributes relative to other alternatives: 

Compared to Cropley Alternative, Zone 1 capacity enhancement by providing storage further 
south. Capability of supplies Zone 1 from two ends of Zone 1. 

Compared to Cropley Alternative, better ability to move water to Zone 2 and 3. Less flow 
bottleneck issues in primary transmission line. 

Compared to Cropley Alternative, easier hydraulically to get water back to Zone 1 system due to 

2 Provided by Environmental Science Associates, October 31,2014, as part of SBWR Zone 1 Storage Siting Study 
Environmental Constraints Analysis. The full Environmental Constraints Analysis is included as a separate Appendix 

ai _Ai_ i_ _r-M r'v _ l 
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Table 3-4: Mabury Pump Station Design Criteria 


Criteria 

Units 

Value 

Total Design Flow Rate 

gpm 

5,500 

No. of Pumps 

- 

2 Duty +1 standby 

Design Flow rate per pump 

gpm 

3,125 

TDH 

ft 

185 

Pumphp, each 

hp 

200 

Total hp 

hp 

600 


Notes: 


1. Pump station flow rate assumes 3 MG storage tank. Implementation of a larger tank would 

inrrpaQP th^ rl^Qinn fln\A/ rate nf thf^ numn ctetinn 

Construction Considerations 

Nearby housing developments should be considered during construction. There may be concerns from 
neighbors regarding tank height and disturbances caused by construction and equipment. Access to the 
site is by a short road off Mabury Avenue. The dimensions of any large equipment or materials should 
be compared with the road width prior to start of construction. Construction should be mindful of 

Operations and Maintenance Estimates 

A storage tank and pump station at the Mabury Station site would increase operations and maintenance 
forthe system. Operations would need to integrate and coordinate the operation of the pump station 
and tank into existing operation. This would entail making decisions on howto operate the pump station 
through variations in demand and altering the fill cycle through different seasons. Operators and 
maintenance personnel would need to periodically visiting the site for equipment checks, maintenance, 

Mechanical, electrical, and instrumentation equipmentwill need to be replaced periodically. Forcost 
estimating purposes, annual consumable costs are assumed to be 2% per yearfor mechanical, electrical, 

or»rl ir»o+ri imckr»+o+ir\r» c*r>ii iinmonf 

Pumping station energy costs was estimated assuming 2,700 AFY pass through the storage tank and 
pump station. This was estimated as 17% of the average Zone 1 demand. 
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3.3 Site 3 -Rabello Pump Station 

Background/Data Collection 

The Rabello Pump Station (sanitary sewer pump station) site is owned by the City of Santa Clara and 
includes an existing sanitary sewer pump station and associated equipment. Adjacent to the pump 
station area is the Eastside Retention Pond. The site is located at the intersection of Lafayette Street 
and Great America Way near Highway 237 in Santa Clara, California. Bordered by Highway 237 to the 
north and a retired landfill to the south, the Rabello site does not have adjacent business or residential 

site given the available north/south dimension. This would be evaluated further if Rabello is a 
recommended site. A rectangular concrete tank would be more costly than a circular tank. 
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Figure 3-5: Overview of Rabello Pump Station 
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Existing Major Infrastructure 

The Rabello Pump Station site is the main sanitary sewer pump station owned and operated by the City 
of Santa Clara that conveys the City’s flow to the Regional Wastewater Facility. Any new storage facility 
and construction on this site would need to avoid interference with existing pump station operations 
and infrastructure. In addition to the pump station, the following infrastructure currently exists at the 

Standby generator 

Drainage ditch feature located on the northside of the site 
Two 42” sanitary sewer mains connected to the pump station 
PG&E24” and 36” gas lines 

The Rabello Pump Station site is at an elevation of five feet, the lowest elevation of the sites under 
consideration. Figure 3-6 shows the location of the site relative to the nearest SBWR transmission pipe 

(rx Qn_ir»r'h HiomcitQr /^r» I ofox/otto Qtmot 


Table 3-5 Rabello Site Characteristics 


Characteristic 

Value 

Distance to Existing Transmission Line 

4,200 LF to transmission main 

NearestTransmission Main Size 

30 inch diameter 

Elevation 

5ft 


New Non-Potable Reuse 

Installation of storage at Rabello Pump Station would notfacilitate newopportunitiesfornon-potable 

rr'xi io r\ onrl tho oroo olroorlx / hoc oofoKliohorl roox/r'lorl xA/otor i ioo 
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Figure 3-6 Proposed ConnectionfromRabelloPumpStationtoexistingSBWR System 
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Environmental Constraints 3 

Rabello Pump Station is an existing water utility parcel and construction of a storage tank would be 
consistent with current use and not divide existing land uses. Construction-related traffic, noise, and air 
pollution for Rabello Pump Station would less than for Cropley Station. During the September 22, 2014 

site visit to Rabello when the site was being used as a construction staging area, construction 
At a minimum, such BMPs would be needed during storage tank construction. The Santa Clara All 
Purpose Landfill is located adjacent to the south of the project site. Groundwater in this area could be 
affected by leachate and by volatiles organic compounds (VOCs) that have been detected in the landfill 

groundwater monitoring. Routing the proposed pipeline alignmenttoavoid potential interface with the 
landfill’s clay liner and leachate extraction system is recommended. For any alternative, it would be 
advisable to prepare a health and safety plan and a contingency plan to provide for protocols in the 

The Rabello Pump Station alternative would have no impact on historic architectural resources, a low 
potential to encounter unanticipated historic-era archaeological resources or paleontological resources, 

or»rl o mnrlQrotQ r*/^+Ckr»+ioI onom intor i inon + ir^inoforl nrohio+r'vrir' orr‘hock/~Jr\nir'ol mom irnoc 

The project site is a primarily developed water utility yard with scant biological resources onsite. If the 
proposed pipeline alignment were to be routed along the fenceline at the base of the landfill, where a 

small, isolated patch of potential wetlands was noted, resource agency permitting could be required for 

Based on available geotechnical data, the site is not located within any fault zones or earthquake 
induced landslide zones. The projectsite is located within a liquefaction zone onformer marsh lands. 

Pumping/Hydraulic Modeling 

The Rabello site has the lowest elevation of the site underconsideration with an elevation of about 5 ft. 
Table 3-2 summarizes the conceptual pump station design criteria associated with a 3 MG storage tank. 
In general, thestorage tank would be filled during lowdemand periods of the day and the pump station 

A Rabello storage tank and pump station generally helps to meet demands in the northwest portion of 
the system in the City of Santa Clara during peak demand periods. With this offset, peak hour flows from 

TDQ om mono ro 11 \ / icoH i n tho cm ifhorlx/ H i mofirvn rlrwA/r* tho r\rimor\/ tronomiooirxn moin 


3 Provided by Environmental Science Associates, October 31,2014, as part of SBWR Zone 1 Storage Siting Study 
Environmental Constraints Analysis. The full Environmental Constraints Analysis is included as a separate Appendix 
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Table 3-6: Rabello Pump Station Design Criteria 


Criteria 

Units 

Value 

Total Design Flow Rate 

gpm 

5,500 

No. of Pumps 

- 

2 Duty +1 standby 

Design Flow rate per pump 

gpm 

3,125 

TDH 

ft 

230 

Pumphp, each 

hp 

250 

Total hp 

hp 

750 


Notes: 


1. Pump station flow rate assumes 3 MG storage tank. Implementation of a larger tank would 

inrrpaQP th^ rl^Qinn fln\A/ ranf thf^ numn ctatinn 

Construction Considerations 

The Rabello site is the smallest of the three sites and likely cannot accommodate 6 MG of volume in a 
circular tank. It is possible that a 6 MG rectangular cast in place concrete tank could be constructed at 
the site. The Rabello site has the lowest elevation of the three options and requires the largest pump 
station and highest energy consumption. The site is located in close proximity to the San Francisco Bay 
and in a zone that typically has challenging soil conditions such as bay mud and/or soil settlement. A 
storage tank at this site may require special foundation considerations and construction to mitigate soil 

Operations and Maintenance Estimates 

A storage tank and pump station at the Rabello Pump Station site would increase operations and 
maintenance forthe system. Operations would need to integrate and coordinate the operation of the 
pump station and tank into existing operation. This would entail making decisions on how to operate the 
pump station through variations in demand and altering the fill cycle through different seasons. 
Operators and maintenance personnel would need to periodically visiting the site for equipment checks, 

Mechanical, electrical, and instrumentation equipmentwill need to be replaced periodically. Forcost 
estimating purposes, annual consumable costs are assumed to be 2% per yearfor mechanical, electrical, 

or»rl ir»o+ri iiinmonf 

Pumping station energy costs was estimated assuming 2,700 AFY pass through the storage tank and 
pump station. This was estimated as 17% of the average Zone 1 demand. 
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3.4 Yerba Buena Reservoir, Pump Station 5 Retirement, and 
Operational Enhancement 

Background/Data Collection 

The Yerba Buena Reservoirand Pump Station 8/11 site is owned by the City of San Jose as part of the 
existing SBWR system. The use of this site for Zone 1 storage has been considered previously and is 
being compared to the otherstorage options considered in this study. As part of this alternative, pump 
station 5 would be retired and the 42-inch transmission main in Senter Road would be converted to 
Zone 1. With this conversion existing Zone 2 customers would experience lower pressure from the 
system. To mitigate the lowerpressure, new pipelines (basisof cost estimate) would be constructed to 
serve Zone 2 customers from pump station 8. Alternatively, package irrigation pump station could be 
imDlemented for customers that need additional Dressure /alternative to be evaluated durina ore- 

Converts a portion of Zone 2 customers to Zone 1 - Saves pumping energy associated with these 
customers 

Provides Zone 1 pressure stabilization as the Yerba Buena Reservoir elevation would set the 
hydraulic grade line for Zone 1 - Allows for upgrade of the pump control approach for TPS. 
Allows for TPS pumps to be operated at higher efficiency points rather than continuous 
adjustment to system pressures. 

Leverages the 2.25 MG of excess storage not needed for Zone 2 in the existing Yerba Buena 

Figure 3-7 shows the site and a proposed 4 MG storage tank matching the existing storage tank at the 
site. This option would provide a total of 8 MG at the site with 1.75 MG assumed to be allocated for 

"7r\r»Ck O or»rl R OR oll/^r'o+Ckrl +r\ ~7r\r\e^ A 
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Figure 3-7: Overview of Yerba Buena Site 
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Existing Major Infrastructure at Yerba Buena Reservoir Site 

4 MG Zone 2 pre-stressed concrete tank 

Pump Station 8 (Serves Zone 2 and provided the necessary feed pressure for Pump Station 11) 
o Four pumps at 75 hp and 2,000 gpm (with Variable Frequency Drives) 

o Three pumps at 500 hp and 4,300 gpm (Constant Speed) 

° One pump at 350 hp and 2,500 gpm (Constant Speed) 

O O nn ni i m r\ ofO^flhnonrl Qfirinrym l r'nncfonf QnQQrl\ 

Existing yard piping to and from reservoir, to and from Pumps and Yerba Buena Road 

New Infrastructure for Project 

The following concept level infrastructure has been identified for the project. 

Zone 1 pipe: 11,800 of 42 inch pipeline from SenterRoad/Sylvandale Ave. to the Yerba Buena 
reservoir site (See Figure 3-8). Needed to deliver water directly to Yerba Buena Reservoir with 

minimal headloss. 

Zone 2 pipe: 9,600 ft of 18 inch pipeline in Senter Road from Sylvandale Ave. to Tully Road., 
2,700 ft of 10 inch pipeline in Tully Road to connect to 6”main (See Figure 3-8) 

Pump Station 5 Bypass Pipeline Improvement 

Continue using PS 8 to serve Zone 2 demands (PS8 is connected to the existing 30-inch Zone 2 
pipeline and would feed theZone2 pipe backtowardTully Road). Alternatively, retire PS8and 


Table 3-7 Yerba Buena Storage and Pump Station Characteristics 


Characteristic 

Criteria 

Distance to Existing Transmission Line 

Existing pipelines on site, 11,800 LF to largest diameter 

NearestTransmission Main Size 

Site is located on the main backbone of the system. 42 inch 

diameter 

Elevation 

230 ft 
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Figure 3-8: Pipeline Additions and Zone 2 Modification 3 
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Footnotes: 


a. These pipeline improvements represent one alternative for maintaining existing Zone 2 pressure to 


existing customers. Other alternatives like small onsite pump stations owned by customers should be 
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Pump Station 5 (PS 5) Bypass 

The PS 5 bypass is a required element to allow TPS to fill Yerba Buena reservoir and for ultimate 

rom^n+ r \‘f DQ ^ Pini iro Q_Q ohn\A/o fho h\/nooo rnnnont nr» 1 Oth Qtroot 


Figure 3-9: Pump Station 5 Bypass 
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Pump Station 11 Replacement 

This element is intended to simplify operation of Pump Station 11 by decoupling it from Zone 2. In the 
existing arrangement, the operation of Pump Station 5 and 8 needs to be coordinated with Pump 
Station 11 to provide adequate suction pressure and flow. In the new arrangement, Pump Station 11 will 
drawdirectlyfrom thestorage tank. This will require installation of pumps that can deliverahigherhead 
to make upforthe reduction in suction pressure. This project element is needed in conjunction with the 
SCVWD 5 mgd increase demand in Zone 3. The existing PS 8/11 arrangement is assumed to be adequate 
to meet existing demands based on Zone2 and 3 max day demand of 8.3 mgd and PS 8 capacity of 8.6 
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Table 3-8: Pump Station 11 Design Criteria 


Criteria 

Units 

Value 

Total Design Flow Rate 

gpm 

9,300 

No. of Pumps 

- 

3 Duty +1 standby (match existing 
arranaementl 

Design Flow rate per pump 

gpm 

2,700 

TDH 

ft 

445 

Pumphp, each 

hp 

500 

Total hp 

hp 

2000 


Hydraulic Modeling 

Modeling of this alternative was completed to size the infrastructure and identify the modifications 
necessary to the system described above. The alternative allows TPS to operate with smooth flow 
transitions throughout the day that provides a more stable Zone 1 operation. Figure 4-4 in the 

Modeling also indicated the following attributes relative to other alternatives: 

Zone 1 capacity enhancement by providing storage further south. Capability of supplying Zone 1 
from two ends of Zone 1. 

Best alternative to move water to Zone 2 and 3. No bottleneck issues in transmission line. 
Elevated storage allows for simpler pump station controls. 

Construction Considerations 

Construction at the existing Yerba Buena site will require careful sequencing of work to maintain existing 
operation of the system and minimize shutdowns which may potential impact customers. Shutdowns 
should be planned during winter months to minimize the impact to existing customers. As Zone 3 

Operations and Maintenance Estimates 

The Yerba Buena Storage and Pump Station 5 retirement alternative is expected to reduce the 
operations and maintenance cost of the system. Retirement of pump station 5 reduces consumable 
cost, labor, and energy cost associated with the facility. Energy cost for PS 5 in 2013 was $144,000. 
Energy costs are expected to increase in the future with the increase in recycled water use in Zone 2 and 

At the Yerba Buena Reservoir and PS 8/11 site, energy consumption would increase slightly as the 
pressure available from PS 5 would not be available. The saving achieved at pump station 5 would offset 

fho innromonfol innroooo in nnnrnw of DQ Q. IA A 


December 2014 


Page 39 












Zone 1 Storage Siting Study - DRAFT 

SBWR Strategic and Masterplanning 


Thesystemoperationaleffortforthisalternative is projected to beslightly less than the existing system 
as the addition of Zone 1 elevated storage will minimize flow rate managementand balancing that is 

currently required in Zone I.The modification of PS 11 to draw directly from the reservoir also simplifies 
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4. Storage Site Comparison 

Table 4-1 summarizes the key characteristics of the individual sites considered. Forthe 3 MG sizing for 
Cropley Station, Mabury Station, and Rabello, two sites must be implemented to provide the overall 

target 6 MG of storage. Cropley Station, Mabury Station, and Rabello can be paired in the following ways 

Rabello 3 MG and Cropley 3 MG 
Rabello 3 MG and Mabury 3 MG 

Mohi ir\/ Q onrl C'rr\ r\ I r> \ / 'X 

In addition, 6 MG of storage could be installed at the Cropley or Mabury Stations sites. Acost estimate 
was developed for6 MG as Mabury Station and Cropley Station to evaluate the implications of using a 

oir»nlo oi+o f r\r CX l\/I r \f otnronQ 

The Yerba Buena alternative includes construction of an additional MG tank which, when combined 
with the existing tank at the site, would provide the target 6 MG storage allocation for Zone 1. 

Hydraulic modeling was performed to assess the flow and pressure characteristics of the above 6 MG 
alternatives. Generally, modeling results indicated the following: 

Elevated storage is desired as it better stabilizes Zone 1 pressures. It also provides a significant 
operational benefit as the TPS will experience smoother pressure and flow transition over the 

day. 

Locating storage closerto main transmission lines is a benefit as it requires less pumping toget 
waterbackto the transmission line (i.e. Mabury Station isa better location than CropleyStation 
due to proximity to transmission line) 

Figure 4-1, Figure 4-2, and Figure 4-3 show how the TPS would operate without elevated storage where 
storage pump stations turn on and off and TPS adjusts to account for pump station flows. Without 

elevated storage, TPS will see rapid changes in flow rate as it will need to adjust as storage pump 
stations (constant speed) are turned on or off. A system without elevate storage will have more 
transient pressure issues and will require a more complex control system to mitigate undesired 

Figure 4-4 shows TPS flows with elevated storage (an open water surface) for Zone 1 (Yerba Buena 
reservoir). The open reservoir results in smooth flow and pressure transitions throughout the day as 

rlamonrlc nhonnoo onrl fho rocon/nir io oithor fillorl r\r rlroinorl 

Table4-2 summarizesthealternative comparison including costs, benefits, and system characteristics. 
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Table4-1: Site Comparison Summary 


Category 

Cropley Station 

Mabury Station 

Rabello Site 

Yerba Buena 

Distance to Existing Transmission Line 

Milpitas: 11,000 LF (toexisting 20-inch) 

.Qan Inco - 19 9^0 1 P (\n oyictinn 1 A-inrM 

10,000 LF to existing 42-inch 

4,200 LF to existing 30-inch diameter 

11,800 LF of 42-inch diameterpiping 

noDrlfnr7nno 1 lmnm\/omont 

Elevation 

125’ 

95’ 

5’ 

230’ (elevated storage) 

Storage Potential (Circular) 

6+ MG 

6+ MG 

~3 MG limit for Circular Tank 

4 MG additional 

Potential New Non-Potable Reuse 

Milpitas: Parks and schools east of 1680 (annual 
demand -200AF) 

San Jose: Shares portion of planned SJWC “E” 

Sharesportion of planned SJWC“D” 
alignment 

None 

None 

Environmental Constraints 

There were no fatal flaws identified at Cropley Station, Mabury Station, or the Rabello site. 

Siteassumedviableasthereare existing 

far'ilitioc 

Pump Station Hp 

600 

600 

750 

NA 

Zone 1 description 

No elevated storage with multiple pump stations. Pressure transient issues likely to occur when pump stations turning on and off. Multiple pump 
stations flows rates need to be managed and controlled by operations to prevent high pressures, transient pressures, and unwanted pump 

Open zone with Yerba Buena filling and 
draining as needed. Reduce pressure 

Pump Station Annual Energy Consumption 

593,000 kWh 

644,000 kWh 

845,000 kWh 

NA 

Project Partnership Opportunities 

SJWC, Milpitas 

SJWC 

City of Santa Clara 

SJWC 
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Table 4-2: Alternative Comparison 


Criteria 

Cropley (3MG)/ 
Rabello(3MG) 

Mabury(3MG)/ 

Rabello(3MG) 

Cropley (3MG)/ 
Mabury(3MG) 

Yerba Buena (4 MG) w/New 
PS11 2 ’ 3 

Mabury Station (6MG) 

Cropley Station (6MG) 

Economic 



1 Total Capital Cost 

$38,000,000 

$32,000,000 

$41,000,000 

$40,000,000 

$27,000,000 

$43,000,000 

2 Annual O&M Costs 

$679,000 

$644,000 

$631,000 

-$277,000 

$419,000 

$491,000 

3 Present Value O&M Cost 

$13,000,000 

$13,000,000 

$12,000,000 

-$5,000,000 

$8,000,000 

$10,000,000 

4 Net Present Value (Capital and O&M) 

$51,000,000 

$45,000,000 

$53,000,000 

$35,000,000 

$35,000,000 

$53,000,000 

5 San Jose Property Ownership (No Land Lease required) 

X 


6 O&M Savings 

PS5 Retired 


7 New PS 11 Asset 

X 


8 PS5 Asset Renewal Savings 

X 


9 Energy Grant funding 

X 


System Performance/Hydraulics 



10 Reduced EnergyConsumption 

X 


11 Minimize Pressure Transients 

X 


12 Located Further South 


X(Mabury) 

X(Mabury) 

X 

X 

13 Close toTransmission Line 


X(Mabury) 

X(Mabury) 

X 

X 

14 Located NearSignificant Demand 

X(Rabello) 

X (Rabello) 




15 Active Flow Control From Storage Tanks 

X 

X 

X 


X 

X 

16 Total Storage 

6 

6 

6 

6 

6 

6 

Other Benefits (Low Labor, Reliability, etc) 



17 Lowest Maintenance 

X 


18 Simplest SCADA Operation 

X 


19 Reduced EnergyConsumption and MaintenanceatTPS 

X 


20 

SC(Rabello),SJWC 

SC(Rabello), 

MP (Cropley) 1 , 

SJWC (YB)and 



High Reliability Benefit for Retailer 

(Cropley) and MP 




SJWC 

MP 1 , SJWC 


a2 

SJWC(Mabury) 

SJWC (Mabury, Cropley) 

Muni (Zone 3) 



21 High MultipleZone Benefit 

X (Zone 1,2, and 3) 


22 NoZone 2 Service/Policy Impact 

X 

X 

X 


X 

X 

23 Zone 1 Distributed Storage Benefit 

X 

X 

X 




Design Benefits 


24 

Additional PipeLength Required 

Cropley: SJ 10,500LF 4 of 

18”, 

2,000 LF of 24”, 

MP: 11,000LFof20” 

Mabury: 10,000 LF of 30” 
Rabello: 4,200 LF of 24” 

4 

Cropley: SJ: 10,500 LFof18” 
2,000 LF of 24”, 

MP: 11,000LFof20” 

i\ /iu. ,*■*,. a r\ nrifi i ct fx-F o/i» 

j 

11,800 LF of 42-inch 

9,600 LF of 20” 

10,000 LF of 36” 

MP: 11,000 LF of 20” 

SJ: 18,600 LF 4 of36” 

25 

Required HpforZonel PumpStation 

600/750 

600/750 

600/600 

2000 (Replace-PS11) 

1,000 

1,000 

26 

Additional Zone 1 PumpStation Annual EnergyConsumption 

1,438,000 kWh 

1,489,000 kWh 

1,237,000 kWh 

0 kWh 

1,288,000 kWh 

1,208,000 kWh 

27 

Site Elevation 

Cropley 125 ft 

Rabello 5 ft 

Mabury 95 ft 

Rabello 5 ft 

Cropley 125 ft 

Maburv 95 ft 

230 ft 

95 ft 

125 ft 


Notes: 

1. Assumes connector pipeline to Milpitas (MP) from Cropley Station Storage. 


9 Inf'll iHoc 0&M ca\/inncnf <£9^0 000 onm iallv^l ^0 OOOnniA/nranrl 00 000 in lahnranrl rnnci imahloc^ Acci iminn <£^0 000 anni iciloa\/innofnr PQR Accot Ponomal Qawinno 
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3. Retrofit of existing PS 11 would save an estimated $7.0M. 

4. The 6 MG Cropley Alternative requires a 36” pipeline to be constructed back to the 42-inch transmission main. The 3 MG Cropley ties into existing 18-inch on Hostetter Road. 

5. No reservoir constructed at Yerba Buena, using available 2.25 MG surplus storage at existing reservoir. 

_ nnnn i i ■ __i __. i__ a - _ _ r r ■_ \/n _ 
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Figure 4-1: TPS Flow without Elevated Storage (Rabello and Cropley Station) 
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Figure 4-2: TPS Flow without Elevated Storage (Rabello and Mabury Station) 
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Figure 4-3: TPS Flow without Elevated Storage (Cropleyand Mabury Station) 
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Figure 4-4: TPS Flow with Elevated Storage (Yerba Buena Storage) 
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4.1 Estimated Costs 

The capital cost estimates for the storage alternatives were developed based other similar storage 
projects, cost quotations from tank suppliers, industry publications, and typical pipeline installation 

costs in terms of cost per inch of pipeline length and inch diameter. Depending on the stage of the 
project and the level of detail understood, different estimating accuracies can be assumed. Since the 
SBWR Strategicand Master Planning project is a preliminary planning phase project, these estimates are 
considered Class 5 estimates based on the AACE International Recommended Practice No. 18R-97, Cost 
Estimate Classification System-As Applied in Engineering, Procurement, and Construction for the 
Process Industries (2005). Class 5 estimates are based on a level of project definition of 0 to2 percent 
and are suitable for alternatives analvsis. The tvDical accuracv ranaes for a Class 5 estimate is -20 to -50 
20 percent contingency to account for unknown or unforeseen construction costs. 

30 percent implementation factor to account for the costs for program management, planning 
and environmental documentation, permits, engineering, design and construction services, 
construction managementand inspections, and typical overhead itemssuch and legaland 
administration services. 

O&M costs are the recurring annual expense to operate and maintain thefacilities after construction is 
completed. The O&M cost elements include items such as power, operation and maintenance labor, and 

replacement of consumables (instruments, pumps, electrical equipment). The O&M cost estimates for 
the storage alternatives are developed based on similar storage projects, replacement equipment costs, 

Table 4-3 summarizes the cost for a 3 MG storage tank, pump station, and transmission infrastructure at 
the three non-elevated storage sites. Rabello has the lowest capital cost as it has the shortest pipeline 

length to connect to the main transmission loop in Santa Clara. Rabello has the highest energy 
consumption and cost due to the low elevation of the site. Cropley has the highest capital cost due to 

Table 4-4 pairs the sites together to identify 6 MG alternatives and includes the estimated cost of the 
Yerba Buena and PS 5 retirement alternative which would effectively provide 6 MG for Zone 1. Table 4-4 

also shows the estimated cost for a Cropley Station 6 MG project and Mabury Station 6 MG project. 
Mabury Station 6 MG project has the lowest capital costs and present value costs (Note that O&M cost 
saving for PS 5 retirement and other element savings could make the Yerba Buena Alternative 
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Table 4-3: “Individual” Site Estimated Cost Comparison (3 MG Tank) 


Element 

Cropley Station 

Mabury Station 

RabelloSite 

Pipelines 

$7,562,000 

$4,090,000 

$1,862,800 

Storage Tank 

$3,000,000 

$3,000,000 

$3,000,000 

PumpStation 

$3,100,000 

$3,100,000 

$3,600,000 

Raw Construction Cost 

$13,700,000 

$10,200,000 

$8,500,000 

Construction Contingency (20%) 

$2,700,000 

$2,000,000 

$1,700,000 

Total Construction Cost 

$16,400,000 

$12,200,000 

$10,200,000 

Implementation (Program 
Management, Design, CEQA, 

Legal, CM) (30%) 

$4,900,000 

$3,700,000 

$3,100,000 

Project Contingency (10%) 

$2,100,000 

$1,600,000 

$1,300,000 

Total Capital Cost 

$23,400,000 

$17,500,000 

$14,600,000 

Annual O&M Costs 1 

$330,000 

$300,000 

$350,000 

Present Value O&M 2 

$6,500,000 

$5,800,000 

$6,800,000 

Total Present Value 

$29,900,000 

$23,300,000 

$21,400,000 


Notes: 

1. Annual O&M includes a site lease of $100,000 per year for each site. 
9 Present valueO&M based on 3.0% interestrateand 30-yearterm. 
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Table 4-4: Zone 1 -6 MG Estimated Cost Comparison 


Element 

Cropley Station 
and Rabello 

Mabury Station 
and Rabello 

Cropley Station 
and Mabury 
Station 

Yerba Buena 
Storage and PS 

5 Retirement 23 

Mabury Station 
(6 MG) 

Cropley Station 
(6 MG) 

Total Capital Cost 

$38,000,000 

$32,000,000 

$41,000,000 

$40,000,000 

$27,000,000 

$43,000,000 

Annual O&M Costs 

$679,000 

$644,000 

$631,000 

-$277,000 

$419,000 

$491,000 

PresentValueO&M 1 

$13,000,000 

$13,000,000 

$12,000,000 

-$5,000,000 

$8,000,000 

$10,000,000 

Total Present Value 

$51,000,000 

$45,000,000 

$53,000,000 

$35,000,000 

$35,000,000 

$53,000,000 

Potential Land Lease 
Required 

X 

X 

X 


X 

X 


Notes: 

1. Present value O&M based on 3.0% interest rate and 30-year term. 

9 The Yerba Buena Storage, PS 5 Retirement, Operational Enhancement Alternative cost estimate assumes a Zone 2 pipeline back to Tully Road. 


Significant cost saving may be possible with customer irrigation pump stations. 

Includes PS 5 O&M savings of $250,000 annually ($150,000 powerand $100,000 in laborand consumables). Assuming $50,000 annual 
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5. Storage Recommendation 

Based on the alternative comparison, the Yerba Buena alternative appears to be the best value based on 
cost and benefits. This recommendation was presented to SBWR staff at a November 4,2014 workshop 

and attendees agreed with having Yerba Buena as the recommended alternative. Benefits of the project 


Simplest operation (Alternative with lowest number of pump stations) 

Best Zone 1 hydraulics (elevated storage) 

Reduction of O&M and reduction asset replacement cost at PS 5. Potential PS5 property sales 
value. 

Consolidation of new storage into existing Yerba Buena site. Does not add additional site(s) that 
will need to be operated and maintained 

SBWR owned property (No land lease which may be required with other sites) 

Based on hydraulic modeling, storage located further south from TPS alleviates the peak hour 
flows that would need to be conveyed in the 42-inch Senter Road transmission line which helps 

The Yerba Buena Reservoir/Pump Station 5 Retirement project could be phased to spread out capital 
expenditures and meet cash flow requirements. A potential phased approach includes: 

Phase 1:42-inchZone1 Pipeline, 18-inchZone2 Pipeline, PS5 Bypass Connection 
Phase 2: Additional 4 MG Storage 

DhocQ Q ■ Mcha/ DQ 1 1 (\ n rv'inii in/M-inn \A/i+h QP\/\A/n R mnrl rlomonrl in 7nno 


Table 5-1 summarizesthe estimated capital costforeach phase. 


Table5-1: Recommended Phased Implementation Capital Cost Estimate 


Element 

Phase 1:42-inch, 18- Phase 2:4 MG Storage 
inch, PS 5 Bypass 

Phase 3: New PS 11 

Construction Cost 

$14,600,000 

$5,400,000 

$7,800,000 

Implementation Cost (30%) 

$4,400,000 

$1,600,000 

$2,300,000 

Project Contingency (10%) 

$1,900,000 

$700,000 

$1,000,000 

Total Capital Budget 

$20,900,000 

$7,700,000 

$11,100,000 


6. Implementation Plan 

Predesign 

The next step in the technical development of the project is to complete predesign. This will entail 
developing a predesign report (3% to 5% design) for the recommended alternative including 


December 2014 


Page 52 










Zone 1 Storage Siting Study - DRAFT 

SBWR Strategic and Masterplanning 


of general arrangement drawings for the storage tank and pump station 11 upgrades, site and yard 
piping drawings, and infrastructure plans for Yerba Buena Road and Senter Road. A key question to be 

answered on the pipeline alignment is how and where to cross Coyote Creek. The Coyote Creek crossing 
is expected to be tunneled and will have environmental permitting requirements due to waterway 
crossing and habitat. Tunneling operations require adequate construction stage area (may require 

The Predesign should also evaluate the feasibility of providing onsite irrigation pump stations that can 
take waterdirectly from Zone 1 in lieu of installing newZone2 pipelines. I.e. small packageonsitepump 

stations at the cemetery and other customers may have significant cost savings benefit compared to 

Outreach with existing Zone2usersshould be completed to defineflowand pressure requirements for 
the existing irrigation systems as Zone 2 capacity will be reduced to more modest levels with the 

retirement of PS 5. Existing Zone 2 customers that would be converted to Zone 1 should also be 

Thepredesignreportwillprovidetheprojectdefinitionneededtoinitiateenvironmental review. 

Financing Plan 

Development of a financing plan and strategy will be a key task that dictates the schedule for the 
project. Typically, recycled waterprojects are financed through a combination of grants, partnerships 

The SRF program is typically used to cover financing and cost not covered by grants and partnerships. 
The SRF program offers 30 yearfinancing at an interest rate of !4 the most recent General Obligation 

(GO) Bond Rate at time of funding approval. The interest rate has ranged from 1.7 percent to 3.0 
percent overthe last 10 years. Currently, the SRF program has 1 % financing available through December 

However, initial discussions with City staff have indicated that project financing may not be a viable 
option due to planned borrowing forthe Regional Wastewater Facility upgrades. If this is the case, the 

project would be on a “pay as you go” approach which would require developing a capital reserve fund 

A “pay as you go” approach would push the project schedule out as capital funds would need to be 
collected and saved over several years to pay for construction. The project infrastructure could also be 

constructed in phases which would spread capacity expenditures. Forexample, the project pipeline 
infrastructure could be constructedfirstwiththe4MGstoragetankandPS11 renovationoccurringata 

Grant funding may be available through the following programs: 

Reclamation WaterSMART program which provides up to 25% reimbursement of project cost 
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PG&Eenergyconservation programs 
Proposition 84 funding 

Drnnrkoifirvn 1 D^r'x/r'I^rl \A/o+£irfi inrlinn 

SCVWD may also participate in the project as the overall capacity of the system will be increased 
providing a watersupplybenefitforthe region. The newPS11 is also a project needed to support 5 mgd 

delivery of additional recycled waterto Zone 3 where SCVWD has plansfor an Indirect Potable Reuse 

Environmental Review and Compliance 

CEQA review and compliance is a major task and milestone for the Zone 1 storage project. The 
environment review process should begin following the predesign task or as soon as the recommended 
project elements are defined. The CEQA process is expected to take up to 12 months. If SRF financing 

A property acquisition assessment should begin during predesign although final property acquisition is 
dependent upon CEQA Plus compliance and would typically be completed in conjunction with the end of 

the* PPHA nrneQcc 

Design and Construction 

The design phase of the project could be conducted concurrently with the CEQA Plus compliance 
process; this will reduce the implementation schedule although this approach may lead to some re¬ 
design to address CEQA concerns. Necessary permits should be obtained concurrently with design phase 
efforts. These permits may include, but are not limited to, Regional Water Quality Control Board 

ApreliminaryimplementationschedulefortheZonel storage project is shown inFigure 6-1 assuming 
theabilitytofinancetheimprovementswithSRFfundsandconstructionoftheprojectasone package. 

In a “pay as you go” approach, theschedule would be delayed until adequate capital funds were saved 
to support the project and a phase implementation approach would be developed. Figure 6-2 shows an 
example phased implementation schedule to spread-out capital expenditures. The actual 

imnlamantatinn anharlnla will rlananrl on financial oanahilitiaa ranvnlarl watar rata nolioiaa orant 
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Figure 6-1: Zone 1 Storage One Project Implementation Schedule (Assumed Financing) 
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Figure 6-2: Zone 1 Storage Phased Implementation Schedule (Pay as you go Financing) 
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memorandum 


date October 31, 2014 

to Marc Nakamoto, RMC Water and Environment 

from Julie Moore 

subject South Bay Water Recycling Project Strategic and Master Planning 

Zone 1 Storage Siting Study Environmental Constraints Analysis - FINAL 


Purpose of this Memorandum 

This memorandum provides a comparative assessment of environmental constraints associated with three 
Zone 1 storage tank alternatives and pipeline connections proposed for the South Bay Water Recycling 
Project, as shown on Figure 1, Project Vicinity. This memorandum updates our previous memorandum 
dated October 9, 2014 to include two pipeline variants for the Rabello Pump Station: Variant 1) the 
original short interconnection to a 16-inch line south of the site; and, Variant 2) a new 0.75-mile Lafayette 
Street alignment. The purpose of the environmental constraints review was to identify any “fatal flaw” 
issues, primarily with respect to biological and cultural resources. This work was performed in 
accordance with our scope of work to RMC Water and Environment dated May 22, 2014. 

Results of the Analysis 

A summary of the environmental concerns for each of the three tank alternatives is presented in Table 1. 
The analysis indicates that there are no environmental constraints or fatal flaws which would prohibit 
selection of any of the alternatives; however, Variant 2 of the Rabello pipeline interconnection would 
avoid potential interference with the All Purpose Landfill’s leachate extraction system and environmental 
permitting that could be required for a small wetland feature. The following is a summary of our findings. 

Land Use 

Because the three tank sites would be located within existing water or wastewater utility parcels, the 
proposed storage tanks would not divide existing land uses and would be consistent with current uses of 
the parcels. 

Traffic 

Construction-related traffic impacts would correspond to the pipeline length and construction duration, 
assuming that road or lane closures would be required for installation of pipelines within roadways. 
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Approximate pipeline lengths are Cropley Station pipeline alignment (4.4 miles); Mabury Station pipeline 
alignment (1.7 miles); Rabello alignment Variant 2 (0.75 mile); and Rabello Variant 1 (no roadways 
affected). 

Noise and Vibration 

Sensitive receptors (residences) border the Cropley and Mabury sites and their respective pipeline 
alignments; no sensitive receptors are in close proximity to the Rabello site. While the San Jose Noise 
Ordinance limits construction hours, it does not provide construction noise limits. However, noise 
mitigation measures would be recommended for certain construction activities, such as pile driving (if 
required for tank foundations). 

Air Quality and Greenhouse Gas Emissions 

Construction air quality impacts would be similar for each of the alternatives, although the Cropley 
alternative would involve the greatest amount of construction-related air quality impacts due to the length 
of pipeline required. 

Geology and Soils 

Evaluation of geologic constraints is based on review of available mapping of faults, landslides, and 
liquefaction in the project vicinity, as shown on Figure 2. As shown, none of the tank sites are located 
within Alquist Priolo Fault Zones or earthquake induced landslide zones. The tank sites and alignments 
are located primarily in areas of low slopes and low landslide hazards, with the exception of the proposed 
interconnection pipeline at the Rabello site, would be located within the slope of the adjacent landfill. 

The Rabello Pump Station and pipeline, Mabury Station and pipeline, and portions of the Cropley 
pipeline alignment would be located within liquefaction hazard zones, requiring appropriate geotechnical 
tank foundation design. 

Hydrology and Water Quality 

Surface water drainages are located adjacent to all three tank sites, although elevated berms next to 
Berryessa Creek (Cropley) and Penitencia Creek (Mabury) appear sufficient to prevent the runoff of 
construction storm water discharges from these sites into the adjacent drainages. At Rabello, construction 
stormwater best management practices (BMPs), including a silt fence and straw wattles, were in place 
during our site visit for the yard’s current use as a construction staging area. At a minimum, these BMPs 
would be needed during storage tank construction. 

Hazardous Materials 

Review of regulatory agency databases of hazardous materials sites in the project vicinity identified open and 
closed leaking underground storage tank (FUST) sites, active remediation sites, and a former landfill. A 
summary of the hazardous sites identified near each alternative is included in Attachment 1. Excavation and 
grading for construction could encounter hazardous materials present in soil and/or groundwater, which could 
expose construction workers and require disposal of excavated soil or dewatering fluids as hazardous waste. 
For any alternative, it would be advisable to prepare a health and safety plan and a contingency plan that 
provide for protocols in the event unanticipated hazardous materials are encountered during construction. 
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Rabello - The Santa Clara All Purpose Landfill is located adjacent to the south of the project site. The 
original short interconnection pipeline (Variant 1) would be located within the landfill slope, in generally 
the same area as three leachate extraction sumps which are at the base of the landfill slope, adjacent to the 
site (the exact location cannot be ascertained from the available online monitoring report). In addition, 
groundwater in this area could be affected by volatile organic compounds (VOCs) that have been detected 
in landfill groundwater monitoring. Rerouting of the Variant 1 pipeline alignment could avoid potential 
interference with the landfill’s clay liner and leachate extraction system; the Lafayette Street alignment 
(Variant 2) appears to avoid these landfill systems. 

Cropley - Nine closed and two open LUST sites are located along the pipeline alignment. The potential to 
encounter soil and/or groundwater contamination during pipeline excavation is low to moderate. 

Mabury - Ten closed LUST sites and four open remediation sites are located along the pipeline 
alignment. Due to the size and nature of the industrial facilities near the southern end of Berryessa Road 
near the Bayshore Freeway, the potential to encounter soil and/or groundwater contamination is moderate 
to high. 

Cultural Resources 

The methodology and findings of the cultural resources investigation are presented in Attachment 2. 

Historic architectural resources include buildings, structures (i.e. bridges), objects, and historic districts. 

The Mabury Station pipeline alignment crosses two historic-era bridges. Both bridges have been 
evaluated and were determined to be ineligible for listing in the National Register of Historic Places. All 
three alternatives would have no impact on historic architectural resources. 

Prehistoric archaeological resources relate to Native American sites. Materials might include obsidian 
and chert flaked-stone tools (e.g., projectile points, knives, scrapers) or toolmaking debris; culturally 
darkened soil (“midden”) containing heat-affected rocks, artifacts, or shellfish remains; and stone milling 
equipment (e.g., mortars, pestles, handstones, or milling slabs). Human remains may also be associated 
with prehistoric sites. 

Recorded prehistoric archaeological sites have been identified in the vicinity of all of the tank alternative 
locations; however, none are known to occur within the project sites themselves. Based on the number 
and location of previous investigations in the vicinity, there remains a moderate potential to encounter 
unanticipated prehistoric archaeological resources at all of the proposed alternative sites. 

Historic-era archaeological resources relate to the Spanish, Mexican, or early American periods. 
Materials might include stone, concrete, or adobe footings and walls; artifact filled wells or privies; and 
deposits of metal, glass, and/or ceramic refuse. 

No historic-era archaeological resources were identified at the project sites; the potential to encounter 
unanticipated resources is considered low. 

Paleontological resources include fossilized remains of vertebrate and invertebrate organisms, fossil 
tracks and trackways, and plant fossils. 
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Proposed tank site alternatives are located on geologic units of low paleontological potential; therefore, the 
potential to encounter paleontological resources would below. 

Biological Resources 

Project sites are primarily developed water utility yards with scant biological resources onsite, and nearby 
drainages. Nesting bird surveys are recommended at each of the sites due to the adjacent marsh or drainage 
features. At Rabello, a small, isolated patch of potential wetlands was noted south of the fenceline at the 
base of the landfill, seemingly the result of drainage from the landfill or a leaking sewer pipeline located 
uphill. Resource agency permitting could be required for construction, which could take between several 
months and a year (estimated budget of $ 15,000 to $50,000). At Mabury, removal of walnut trees located in 
the center of the site would require a tree removal permit, public noticing and hearing. 


Figures 

Figure 1: Location Map 
Figure 2: Geologic Hazards 


Attachments 

Attachment 1: Hazardous Materials Constraints Analysis 

Attachment 2: Cultural Resources Constraints Analysis (Not for public distribution - 
contains confidential information) 

Attachment 3: Biological Resources Constraints Analysis 
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TABLE 1 

ENVIRONMENTAL CONSTRAINTS ANALYSIS SUMMARY FOR ALTERNATIVE TANK OPTIONS 


Rabello Pump Station - Alternative 1 

Cropley Station - Alternative 2 

Mabury Road & North King Road - Alternative 3 

Site Description and Land Use 

The City of Santa Clara’s Rabello Pump Station is an existing 
facility located east of the intersection of Lafayette Street and 

Great America Way, just south of Highway 237. A former landfill 
borders the site to the south; a BMX track is located on top of the 
landfill. A golf course occupies land south and west of the landfill. 
Wetland areas and a trail abut the site to the north; a storage 
pond is adjacent to the east of the pump station; the Guadalupe 
River is further east. A multi-story office building is located across 
Lafayette Street to the west. The proposed tank would occupy a 
vacant, paved area within this facility. 

There are two pipeline variants for interconnection: 

Variant 1 - A short pipeline to interconnect with an existing 16- 
inch line just south of the site along the landfill slope. 

Variant 2 - A 0.75-mile pipeline in Lafayette Street to Tasman 

Drive. 

The proposed Cropley tank would be situated within a 
triangularly-shaped parcel owned by San Jose Water Company. 
The site is occupied by groundwater wells, a pump station, a 
small storage tank, and a communications tower. The southern 
portion of the site is generally undeveloped and occupied by 
weedy grasses and vegetation. Residential homes that border the 
east and west sides of the parcel are generally shielded from 
views of the site by intervening fences, trees and shrubs. 

Berryessa Creek Park is located to the south. 

The proposed recycled water pipeline to Cropley tank would be 
located in Cropley Avenue, Morrill Avenue, Hostetter Road, and 
Yosemite Drive. A total of 23,300 feet of pipeline (4.4 miles) would 
be required. 

The Mabury site is also a triangularly-shaped parcel owned by 

San Jose Water Company surrounded by residential homes to the 
east and west; Penitentia Creek borders the northern side of the 
site. The property is also occupied by some groundwater wells, a 
small tank and building. A landscaping company has been leasing 
the property for storage of soil, mulch, planters, equipment and 
other materials. The site is predominantly undeveloped and 
occupied by weedy vegetation and several large walnut trees. 

The proposed recycled water pipeline to the Mabury tank would 
be located in Berryessa Road to Lundy Avenue. A total of 8,800 
feet (1.7 miles) of pipeline would be needed. 

The proposed water tank would be consistent with current land 
uses of the site. 

The proposed water tank would be consistent with current land 
uses of the site; however, the scale of the tank would be 
substantially larger than the existing on-site storage tank. Users of 
the trail in Berryessa Creek Park adjacent to the southern 
property boundary would have views of the proposed tank. 
Additional landscaping along the southern fence to shield views 
may be desirable. 

The proposed water tank would be consistent with current land 
uses of the site; however, the scale of the tank would be 
substantially larger than the existing tank. Users of the trail 
adjacent to Penitentia Creek and some nearby residents would 
have views of the proposed tank. 

Traffic and Circulation 

Variant 1 - No road closures or lane closures for construction 
would be required. 

Variant 2 - Shortest pipeline (0.75-mile) in roadway of the three 
alternatives. 

This option requires the longest pipeline alignment (4.4 miles); 
therefore, it would have the greatest impact on traffic due to 
construction in roadways. 

This option would also cause some traffic impacts, assuming 
closure of one lane for construction (1.7 miles). 

Noise and Vibration 

There appear to be no sensitive noise receptors in the project 
vicinity; therefore, construction noise impacts would be limited. 

The San Jose Municipal Code limits hours of construction within 
500 feet of a residential unit to 7am to 7pm; there are no 
restrictions on construction noise levels. Construction activities 
could cause noise impacts on adjacent residences, particularly if 
sheet-pile driving was needed for foundation construction. 

The San Jose Municipal Code limits hours of construction within 

500 feet of a residential unit to 7am to 7pm; there are no 
restrictions on construction noise levels. Construction activities 
could cause noise impacts on adjacent residences, particularly if 
sheet-pile driving was needed for foundation construction. 
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TABLE 1 (Continued) 

ENVIRONMENTAL CONSTRAINTS ANALYSIS SUMMARY FOR ALTERNATIVE TANK OPTIONS 


Rabello Pump Station - Alternative 1 

Cropley Station - Alternative 2 

Mabury Road & North King Road - Alternative 3 

Air Quality and Greenhouse Gas Emissions 

There appear to be no environmental constraints with regard to 
air quality or GHG emissions. 

Air quality and GHG impacts would be greater than Alternative 1 
due to the increased intensity of construction associated with the 
pipeline. Significant regional air quality impacts during 
construction are possible due to the length of pipeline 
construction depending on the amount of construction equipment 
and truck trips that would be required, and the project schedule. 

Air quality and GHG impacts would be similar, but lessened, than 
Alternative 2. 

Geology, Soils, and Seismicity 

The site is not located within any fault zones or earthquake induced 
landslide zones. The project site is located within a liquefaction 
zone on former marsh lands. Construction of the Variant 1 pipeline 
within the adjacent landfill slope would require geotechnical 
engineering and coordination with the landfill owner (the City of 

Santa Clara). 

The site is not located within any fault or landslide zones. A portion 
of the pipeline in located within a liquefaction zone. 

The tank location and pipeline alignment is located within a 
liquefaction zone. 

Hydrology and Water Quality 

There appear to be no fatal flaws with regard to adverse impacts 
to water quality. Implementation of construction stormwater BMPs 
would be needed to avoid potential effects of runoff on the 
adjacent drainage channel/wetland area. 

Similar to Alternative 1. The site is located adjacent to Berryessa 
Creek, which is channelized and separated from the site with an 
elevated berm, which should reduce the potential for stormwater 
runoff to the creek. 

Similar to Alternative 2, adjacent to Penitentia Creek. 

Hazards and Hazardous Materials 

Rabello site is adjacent to the All Purpose Landfill. The proposed 
Variant 1 interconnection pipeline would be located in the vicinity 
of the landfill’s three leachate extraction sumps. The Variant 1 
pipeline construction could interfere with the landfill liner and 
leachate extraction system, and encounter contaminated 
materials in soil. Variant 2 would avoid these landfill systems but 
could encounter landfill-related contaminants during construction. 

Moderate to high likelihood of encountering hazardous materials 
(petroleum hydrocarbons VOCs) in soil and/or groundwater near 
remediation sites in the vicinity of Berryessa Road and the 
Bayshore Freeway. Potential to encounter residual petroleum 
hydrocarbons near former LUST sites. 

Potential to encounter petroleum hydrocarbons and VOCs near 
open and closed LUST sites. 

Cultural Resources 

Historic Architectural Resources: No impact 

Prehistoric Archaeological Resources: None identified within the 
project site; moderate potential based on the number of 
archaeological sites in the vicinity. 

Historic-Era Archaeological Resources: Low potential to 
encounter. 

Paleontological Resources: Low potential to encounter. 

Same as Alternative 1. 

Same as Alternative 1. 
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TABLE 1 (Continued) 

ENVIRONMENTAL CONSTRAINTS ANALYSIS SUMMARY FOR ALTERNATIVE TANK OPTIONS 


Rabello Pump Station - Alternative 1 

Cropley Station - Alternative 2 

Mabury Road & North King Road - Alternative 3 

Biological Resources 

Trees: There are no trees present in the construction zone of this 
site. Small trees are present on the south side of this site which 
should be avoided during Variant 1 pipeline installation, if feasible. 

Trees: There are no trees present in the construction zone of this 
site. Trees are present on the perimeter of this site which should not 
need removal. 

Trees: Three northern California black walnut trees (Juglans 
hindsii) are located in the middle of the site but approximately 
50feetfrom the proposed water tank location. Tree removal would 
require a Live Tree Removal Application and public hearing/public 
noticing. Note that these trees are believed to be relics of previous 
hybrid orchard stock and these trees are not listed on the City of 
San Jose list of Fleritage trees. 

There are also a number of trees on the perimeter of this site which 
should not need to be removed. 

Potentially Jurisdictional Waters: There are no jurisdictional 
waters in the area of proposed tank location, however a 
potentially jurisdictional wetland is located south of the fenceline. 
Federal and state jurisdictional waters are adjacent to the north 
side (marsh/slough) and east side (lake/pond) of the proposed 
site. 

Potentially Jurisdictional Waters: There are no jurisdictional 
waters in the area of proposed construction. Federal and state 
jurisdictional waters are adjacent to the south side of the 
proposed site in Berryessa Creek. 

Potentially Jurisdictional Waters: There are no jurisdictional 
waters in the area of proposed construction. Federal and state 
jurisdictional waters are adjacent to the south side of the 
proposed site in Penitencia Creek. 

Sensitive Habitat: There are no sensitive habitats in the area of 
proposed construction. Marsh / wetland habitat is on the north 
and east sides and Construction Stormwater Best Management 
Practices (BMPs) should be implemented to prevent water or 
sediment discharge into these areas. The proposed Variant 1 
interconnection pipeline runs south though the fenced area where 
a patch of cattail (Typha latifolia) is present. This feature should 
be avoided if practical, as it may indicate potential jurisdictional 
wetland habitat. The presence of moisture in this area may 
possibly be from landfill runoff or an existing pipeline leak. 

Sensitive Habitat: There are no sensitive habitats in the area of 
proposed construction. There is a 4 foot berm between the site 
and Berryessa Creek to the south which serves as a 
discharge/runoff barrier. 

Sensitive Habitat: There are no sensitive habitats in the area of 
proposed construction. There is a 3 foot berm between the 
proposed site and Penitencia Creek to the north which serves as 
a discharge/runoff barrier. 

Wildlife: Construction noise Impacts to nesting birds both on and 
adjacent to the site (i.e. in the adjacent wetland) is possible but 
considered a low probability. Pre-construction surveys for nesting 
birds, no more than two weeks prior to the start of construction, 
are recommended. Monitoring of nesting success during 
construction may be needed depending on preconstruction survey 
outcomes and subject to CDFW consultation, and which would 
benefit from characterization of construction noise compared to the 
ambient noise environment. 

Wildlife: Impact to nesting bird populations is possible but 
considered a low probability. Pre-construction surveys for nesting 
birds, no more than two weeks prior to the start of construction, 
are recommended. Monitoring may needed depending on 
preconstruction survey outcomes. 

Wildlife: Impact to nesting bird populations is possible but 
considered a low probability. Pre-construction surveys for nesting 
birds, no more than two weeks prior to the start of construction, 
are suggested. Monitoring may needed depending on 
preconstruction survey outcomes. 

Plants: Due to the ruderal nature of this site no rare plant surveys 
are recommended. 

Plants: Due to the ruderal nature of this site no rare plant surveys 
are recommended. 

Plants: Due to the ruderal nature of this site no rare plant surveys 
are recommended. 
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South Bay Water Recycling Strategic and Master Planning Project 
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ATTACHMENT 1 _ 

Hazardous Materials Sites in Project Vicinity 


The potential to encounter hazardous materials in soil or groundwater during construction excavations is 
based upon review of a regulatory agency database search on the State Water Resources Control Board 
Geotracker website. The Geotracker website identifies the following types of environmental cases: 
leaking underground storage tank (LUST) sites; land disposal sites; military sites; California Department 
of Toxic Substances Control (DTSC) cleanup sites; other cleanup sites; permitted underground storage 
tank (UST) facilities; and permitted hazardous waste generators. The following three figures depict the 
known hazardous materials sites near the proposed sites and pipeline alignments. 


A1-1 




Attachment 1. Hazardous Materials Sites in Project Vicinity 


Mabury & King Road 

As shown on the figure below, there are a number of closed LUST sites near the intersections of Mabury 
and North King Road, and Lundy Avenue and Berryessa Road. Case closure indicates that potential 
hazardous materials impacts related to residual fuel contamination in soil and/or groundwater is low. If 
dewatering is required for pipeline excavation, groundwater could contain low levels of petroleum 
hydrocarbons and its constituents. 

Near the southern end of Berryessa Road near the Bayshore Freeway, there are several open remediation 
sites with ongoing investigation and cleanup. These include the Clean Harbors hazardous waste storage 
and treatment facility, Chevron San Jose Berryessa Fuel Terminal, Solvent Services, and Abbott Oil. 
Construction in this vicinity is moderately likely to encounter contaminated soil or groundwater that 
could require appropriate offsite disposal. 



NOTE: The proposed pipeline alignment is highlighted in yellow; the proposed storage tank location is within the yard highlighted adjacent to 
the marker. 
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Attachment 1. Hazardous Materials Sites in Project Vicinity 


Cropley Avenue 

The figure below shows nine closed UST cases along the proposed pipeline alignment. There are two 
open cases near the intersection of Landess Avenue and Morrill Avenue: the Park Town Plaza dry 
cleaners and a Unocal Service Station. There is some potential to encounter petroleum hydrocarbons and 
volatile organic compounds (VOCs) in groundwater in this area. 
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NOTE: The proposed pipeline alignment is highlighted in yellow; the proposed storage tank location is indicated by the marker. 
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Attachment 1. Hazardous Materials Sites in Project Vicinity 


Rabello Pump Station 

The GeoTracker data shows a closed UST case at the project site. The case is for the San Jose Pump 
Station located at 3519 Gold Street, based upon the removal of a 500 to 1,000-gallon UST in 1991. Case 
closure was granted on July 3, 2000. It appears that this icon is incorrectly located on the GeoTracker map 
and the actual site location is northeast of Highway 237. 

The Rabello Pump Station is located adjacent to the north of “Parcel 1-NW” of the closed Santa Clara All 
Purpose Landfill. The 136 acre landfill occupies the area east of Lafayette Street and south to near Calle 
Del Mundo, and west of Lafayette Street to San Tomas Aquino Creek. Portions of the landfill have been 
converted to a public golf course and the remainder is open space. As reported in the First Semiannual 
2014 Self-Monitoring Program Report (Golder Associates, July 2014), required in compliance with the 
Discharge Monitoring Program contained in Waste Discharge Requirements Order No. R2-2002-0008 
groundwater beneath a portion of the landfill contains low levels of volatile organic compounds. Parcel 1- 
NW of the landfill was developed with a clay liner and leachate collection and removal system. Three 
leachate extraction sumps are in place at the base of Parcel 1-NW, adjacent to the Rabello Pump Station. 
Groundwater sampling in a perimeter well to the east of these sumps (and south of the stormwater 
retention basin) has detected the presence of chloroform. 

The Rabello Variant 1 interconnection pipeline is proposed to the south of the Rabello site, on the landfill 
slope, and may be located in the vicinity of the landfill leachate extraction sumps. Any construction in 
this vicinity would require close coordination with the City of Santa Clara to avoid damage to the clay 
liner or leachate extraction system. In addition, the potential to encounter hazardous materials during 
excavation is considered moderate to high, and would likely require an appropriate health and safety plan 
and soil/groundwater management plan. 

The Rabello Variant 2 pipeline alignment in Lafayette Street to Tasman Drive would be located between 
the two portions of the All Purpose Landfill. Subsurface excavation could encounter some landfill-related 
contamination. One open remediation site is located about 1,000 feet east of Lafayette Street, at 2301 
Calle del Luna. According to an available status report, groundwater at the site (located 7 to 12 feet below 
ground surface) is contaminated with halogenated volatile organic compounds (HVOCs) likely associated 
with the use of chlorinated cleaning solvents. The HVOC plume appears to be contained onsite 
(Treadwell & Rollo, 2010). 
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Attachment 1. Hazardous Materials Sites in Project Vicinity 



NOTE: Proposed pipeline alignment (Variant 2) is highlighted in yellow; the proposed storage tank location is indicated by the marker. 
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date October 6, 2014 


to 


Julie Moore, ESA Water 


from Heidi Koenig, ESA Cultural Resources 


subject Cultural Resources Constraints Analysis for the South Bay Water Recycling Storage Tank Sites 

Statement of Confidentiality 

This memorandum contains confidential cultural resources location information; distribution should be restricted 
to those with a need to know. Cultural resources are nonrenewable, and their scientific, cultural, and aesthetic 
values can be significantly impaired by disturbance. To deter vandalism, artifact hunting, and other activities that 
can damage cultural resources, the locations of cultural resources should be kept confidential. The legal authority 
to restrict cultural resources information is in California Government Code Section 6254.10 and the National 
Historic Preservation Act of 1966, as amended, Section 304. 

Introduction 

Environmental Science Associates (ESA) has prepared this Cultural Resources Constraints Analysis for the South 
Bay Water Recycling (SBWR) Project Strategic and Master Planning Zone 1 Storage Tank Siting Study. This 
memorandum documents the methods and findings of the cultural resources background research and survey 
conducted for three proposed tank options and associated pipeline alignments. 

This memorandum provides an assessment of potential impacts on cultural and paleontological resources that 
might be present in the vicinity of the three proposed project options. Cultural resources are defined as: 

1) Historic architectural resources including buildings, structures (i.e. bridges), objects, and historic districts. 

2) Prehistoric archaeological resources relating to Native American sites. Materials might include obsidian 
and chert flaked-stone tools (e.g., projectile points, knives, scrapers) or toolmaking debris; culturally 
darkened soil (“midden”) containing heat-affected rocks, artifacts, or shellfish remains; and stone milling 
equipment (e.g., mortars, pestles, handstones, or milling slabs). Human remains may also be associated with 
prehistoric sites. 

3) Historic-era archaeological resources relating to the Spanish, Mexican, or early American periods. 
Materials might include stone, concrete, or adobe footings and walls; artifact filled wells or privies; and 
deposits of metal, glass, and/or ceramic refuse. 
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4) Paleontological resources include fossilized remains of vertebrate and invertebrate organisms, fossil tracks 
and trackways, and plant fossils. 

ESA archaeologist Heidi Koenig, M.A. completed this study. Ms. Koenig is a Registered Professional 
Archaeologist (RPA) and has conducted archaeological research in California for more than 13 years. She meets 
the Secretary of the Interior’s Professional Qualification Standards for archaeologist. Matthew Russell PhD., 
RPA, who meets the Secretary of the Interior’s Professional Qualification Standards for archaeologist, reviewed 
the report and provided quality assurance. 


Background Research 

ESA completed a records search for the proposed project at the Northwest Information Center (NWIC) of the 
California Historical Resources Information System on September 16, 2014 (File No. 14-0342). The purpose of 
the records search was to (1) determine whether known cultural resources have been recorded within or adjacent 
to the proposed tank options and pipeline alignments; (2) assess the likelihood for unrecorded cultural resources 
to be present based on historical references and the distribution of nearby sites; and (3) develop a context for the 
identification and preliminary evaluation of cultural resources. The records search consisted of an examination of 
the following documents: 

NWIC base maps (USGS Milpitas, San Jose West, San Jose East, and Calaveras Reservoir 7.5-minute 
topographic maps), to identify recorded archaeological sites and studies within a l-mile radius of the project 
options. 

NWIC base maps (USGS Milpitas, San Jose West, San Jose East, and Calaveras Reservoir 7.5-minute 
topographic maps), to identify recorded historic-period resources of the built environment (building, 
structures, and objects) within a %-mile radius of the project options. 

Resource Inventories: California Inventory of Historical Resources, California Historical Landmarks, 
Historic Properties Directory for Santa Clara County (through April 2012). 

Prehistoric Archaeology: T.L. Jones and K.A. Klar (2007), Prehistoric California: Colonization, Culture, 
and Complexity ; Michael J. Moratto (1984), California Archaeology . 

Historic Maps: An extensive on-line historic map collection with over 300 maps and views of California 
and Santa Clara County is available online at http://davidrumsey.com; Thompson and West (1876), 
Historical Atlas Map of Santa Clara County, California. 

Environment: Helley, E.J., LaJoie, K.R. (1979), Flatland Deposits of the San Francisco Bay Region, 
California; Jack Meyer and Jeffrey Rosenthal (2007), Geoarchaeological Overview of the Nine Bay Area 
Counties in Caltrans District 4. 

Geologic Context 

The California coast has undergone dramatic landscape changes since humans began to inhabit the region more 
than 10,000 years ago. Rising sea levels and increased sedimentation into streams and rivers are among some of 
the changes. 1 In many places, the interface between older land surfaces and Holocene-age landforms are marked 
by a well-developed buried soil profile, or a paleosol. Paleosols preserve the composition and character of the 


1 Helley, E.J., LaJoie, K.R., Flatland Deposits of the San Francisco Bay Region, California. U.S. Geological Survey Professional 
Paper 943. 1979. 
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earth’s surface prior to subsequent sediment deposition; thus, paleosols have the potential to preserve 
archaeological resources if the area was occupied or settled by humans. Because human populations have grown 
throughout the Holocene, archaeological sites are predicted to be more frequent in paleosols identified in Late 
Holocene contexts. Conversely, lower population levels during the early Holocene suggest a significantly less 
likely occurrence of archaeological resources in older paleosols (early Holocene or Pleistocene). Other criteria 
used to measure the archaeological sensitivity of a given area include: 

1) That archaeological sites tend to be located near perennial water sources; 

2) That archaeological deposits from successive time periods are more common because the density of human 
populations increased over time; and 

3) That the longer a landform remained at the surface, the greater the probability that any one spot on that 
landform was occupied. 

The project vicinity is in an area mapped as Holocene-age Alluvium, which coupled with the many buried 
archaeological sites found in the Santa Clara Valley, has a very high potential to contain buried paleosols and 
associated archaeological materials and/or human remains. Deeply buried sites have been uncovered in the Santa 
Clara Valley, at depths varying between 1 foot and more than 10 feet below the ground surface. In fact, more than 
60 percent of recorded archaeological sites in this region have been found in a buried context. 2 

Conversely, Holocene-age Alluvium has a low potential to contain paleontological resources. This type of 
geologic deposit is too young (i.e., less than 10,000 years old) to have fossilized the remains of organisms, or to 
have preserved vertebrate fossils. 3 No paleontological resources have been identified in Santa Clara County from 
the geologic units present in the project vicinity. 4 

Expected Cultural Resource Types 

Historic-era architectural resources: Two historic-era bridges have been identified in the proposed Mabury 
pipeline alignment; both bridges have been previously evaluated as Category 5 bridges in the Caltrans Historic 
Bridge Inventory indicating they are not eligible for listing in the National Register of Historic Places. No further 
consideration of these bridges is necessary. No additional historic architectural resources are located in the 
proposed tank options and pipeline alignments. 

Prehistoric archaeological resources containing fire-affected rock, shell or bone faunal remains, baked clay 
objects, midden soils, ground or pecked stone tools, and/or flaked-stone tools and debitage may be encountered in 
a subsurface context, possibly with no indication of the site visible on the ground surface. Human burials are also 
possible in such sites. 

Historic-era archaeological resources are unlikely to be in the proposed tank options and pipeline alignments 
based on a review of historic maps. In the general vicinity historic-era archaeological sites would most likely be 


2 Meyer, Jack, and Jeffrey Rosenthal, Geoarchaeological Overview of the Nine Bay Area Counties in Caltrans District 4. Prepared for 
Caltrans District 4. 2007. 

3 Society of Vertebrate Paleontology (SVP). Assessment and Mitigation of Adverse Impacts to Nonrenewable Paleontologic Resources: 
Standard Guidelines , Society of Vertebrate Paleontology News Bulletin, Vol. 163, p. 22-21. 1995. 

4 University of California Museum of Paleontology (UCMP), Online Specimens Database Search. Accessed at 
http://ucmpdb.berkeley.edu/cgi/ucmp_query2. October, 2014. 
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related to American-period settlement and farming activities. Such resources include buried foundations, privies, 
trash dumps, early fences and irrigation features, or isolated glass, metal, or ceramic artifacts. 

Paleontological resources are unlikely to be in the proposed tank options and pipeline alignments. The Society of 
Vertebrate Paleontology (SVP) has established guidelines for the identification, assessment, and mitigation of 
adverse impacts on nonrenewable paleontological resources. Geologic units of low paleontological potential are 
those that are not known to have produced a substantial body of significant paleontological material, including 
Holocene-age alluvium, as discussed above in the Geologic Context. 

Field Methods 

ESA conducted a field survey of the proposed tank site options and associated pipeline alignments on September 
22, 2014. No cultural resources were identified during the field survey. Given the degree of previous disturbance 
within the project vicinity and the typical subsurface geoarchaeological context of known resources in the 
vicinity, this negative result is not surprising. 

Results 

The records search indicated that numerous cultural resources studies have been completed within the vicinity of 
the tank site options and pipeline alignments. Studies include literature searches, site specific inventories, 
archaeological data recovery excavations, and regional overviews. Thirteen prehistoric archaeological resources, 
two historic-era ranch complexes, and two historic-era bridges have been recorded within a l-mile radius of the 
project components. Table 1 lists the previously recorded resources by tank site and associated pipeline alignment 
as well as the results of the survey effort. 

Summary and Constraints 

There is no potential to impact historic architectural resources . There are no historic architectural resources in 
the proposed tank sites and pipeline alignment options. The two bridges located in the Mabury pipeline alignment 
have been previous evaluated as not eligible for listing in the National Register of Historic Places and no further 
consideration is required. 

There is a moderate potential to impact prehistoric archaeological resources . Recorded prehistoric 
archaeological resources have been identified within the records search radius of all three tank sites and pipeline 
alignment options. While no known sites have been previously identified on the surface at the tank sites or along 
the pipeline alignments, there remains a moderate potential for unknown sites to be buried or otherwise obscured 
(i.e. paved or built over), based on the location and number of archaeological sites previously identified; the 
results of the current survey effort and previous investigations in the vicinity; and the existing conditions of the 
tank sites and pipeline alignments. However, due to previous disturbance from existing facilities and 
infrastructure, the potential is lessened. 

There is a low potential to impact historic-era archaeological resources based on a review of historic maps and 
the existing conditions of the tanks options and pipeline alignments. 

There is a low potential to impact paleontological resources based on the geologic context and the SVP 
standards. 
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TABLE 1 

RESULTS OF BACKGROUND RESEARCH AND SURVEY EFFORT 


Primary No. 

Trinomial 

Type 

Description 

Recorded by / Date 

Distance from Project 
Component 

Rabello Station and Pipeline 

P-43-000025 

CA-SCL-5 

Prehistoric 

Shellmound 

Loud /1912 Far Western / 
2012 

1,000 feet east of Rabello 
Tank 

P-43-000026 

CA-SCL-6 

Prehistoric 

Extensive midden deposit 
with artifacts and human 
remains 

Morris /1980 

1,800 feet east of Rabello 
Tank Alignment 

P-43-000277 

CA-SCL-268 

Prehistoric 

Midden with shell and 
chert debitage 

ARCS /1976 

2,000 feet east of Rabello 
Tank Alignment 

P-43-000448 

CA-SCL-447 

Prehistoric 

Shell and bone fragments 

Chavez /1980 

2,700 feet east of Rabello 
Tank Alignment 

P-43-000486 

CA-SCL-485 

Prehistoric 

Bowl mortar and fire 
cracked rock in ditch 

ARM/1982 

2,700 feet northeast of 
Rabello Tank 

Survey Results 

The Rabello tank site consists of a 49,000 square-foot (1.12 acre) plot highly disturbed from previous 
construction of an existing pump station, pipelines, and other infrastructure. At the time of survey the 
location was used for staging. Surface visibility was good (approximately 80 percent); however, all 
visible soil was imported gravel and artificial fill. 

The proposed pipeline for the Rabello tank site would extend south along Lafayette Street for 
approximately 4,000 feet to the intersection with West Tasman Drive. All roads are paved. 

No cultural resources or other evidence of past human use or occupation was identified during the 
survey effort. The nearest prehistoric site is 1,000 feet east of the tank site on the west bank of the now 
channelized Guadalupe River. The other archaeological sites in the vicinity are also adjacent to the 
Guadalupe River bank. 

Cropley Station and Pipeline 

P-43-000168 

CA-SCL-156 

Prehistoric 

Lithic scatter 

Bergthold/1974 

3,900 feet northeast of 
Cropley Station Alignment 

P-43-000169 

CA-SCL-157 

Prehistoric 

Isolate artifact 

Anderson /1974 

1,600 feet northeast of 
Cropley Station Alignment 

P-43-000576 

CA-SCL-581 

Prehistoric 

43 human burials with 
associated artifacts 

Holman / 1984; Anastasio / 
1988; Cambra, Ananian, 
Leventhal / 1990; James / 
1987 

1,500 feet west of Cropley 
Station Alignment 

P-43-000588 

CA-SCL-593 

Prehistoric 

Shell midden with chert 
flakes 

ARM/1986 

3,000 feet west of Cropley 
Station Alignment 

P-43-001136 

— 

Prehistoric 

Reburial of human remains 

ARM/1999 

2,900 feet northeast of 
Cropley Station Alignment 

Survey Results 

The Cropley Station tank site consists of a 125,200 square-foot (2.85 acre) triangular plot disturbed 
from existing uses including a well, tank, and other infrastructure. Visibility in the undeveloped portions 
of the site was low due to heavy vegetation and abundant wood chips. Channelized Berryessa Creek 
borders the site on the north; an existing 4-foot-high berm separates the plot from the creek. 

The proposed pipeline segment for the Cropley Station tank would extend along a short access road 
(550 feet) to Cropley Avenue and continue west on Cropley Avenue for 1,400 feet to Morrill Road, 
crossing Berryessa Creek. The pipeline would continue north on Morrill Road for 7,300 feet to Landess 
Avenue and south on Morrill Road for 3,500 feet to Hostetter Road. On Hostetter Road the pipeline 
would continue west for 6,900 feet. On Landess Avenue the pipeline would continue west and cross 
under 1-680 to Montague Expressway for 3,900 feet. All roads are paved. 

No cultural resources or other evidence of past human use or occupation was identified during the 
survey effort. The nearest prehistoric resource is an isolated artifact identified 1,600 feet to the 
northeast. Two additional prehistoric sites have been identified along Berryessa Creek. One site has 
been identified on channelized Piedmont Creek. 
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Cultural Resources Constraints Analysis for the 
South Bay Water Recycling Storage Tank Sites 


TABLE 1 (Continued) 

RESULTS OF BACKGROUND RESEARCH AND SURVEY EFFORT 







Distance from Project 

Primary No. 

Trinomial 

Type 

Description 

Recorded by / Date 

Component 


Mabury Station and Pipeline 


P-43-000349 

CA-SCL-343 

Prehistoric 

Shell mound, hundreds of 
burials reported 

Skeer/1978 

4,600 feet northwest of 
Mabury Station Alignment 

P-43-000473 

CA-SCL-472H 

Historic 

Former 1856 ranch 
complex 

ARM/1981 

5,900 feet northwest of 
Mabury Station Alignment 

P-43-000576 

CA-SCL-581 

Prehistoric 

43 human burials with 
associated artifacts 

Holman / 1984; Anastasio / 
1988; Cambra, Ananian, 
Leventhal / 1990; James / 
1987 

6,000 feet northwest of 
Mabury Station Alignment 

P-43-000621 

CA-SCL-627 

Prehistoric 

Two human burials, 
artifacts, faunal and shell 

Farnsworth /1987 

3,300 feet northwest of 
Mabury Station Alignment 

P-43-000922 

— 

Historic 

1971 Bridge (Category 5) 

Laffey/1994 

Within Mabury Station 
Alignment 

P-43-001010 

CA-SCL-438H 

Historic 

Former pre-1895 ranch 
complex 

ARM/1981 

1,500 feet west of Mabury 
Station Alignment 

P-43-001083 

CA-SCL-705 

Prehistoric 

One human burial 

Fong /1990 

4,300 feet northwest of 
Mabury Station Alignment 

— 

— 

Historic 

Bridge 37C0546-1923 
(Category 5) 

Caltrans / 2010 

Within Mabury Station 
Alignment 


Survey Results 


The Mabury Station tank site consists of a 139,100 square-foot (3.2 acre) triangular plot highly 
disturbed from existing uses, including staging and stockpiles, as well as a well, tank, and other 
infrastructure. Channelized Penitencia Creek borders the site on the north; an existing 4-foot-high berm 
separates the plot from the creek. Two northern California black walnut trees are in the center of the 
site. Soil consisted primarily of artificially deposited fill and gravels. Heavy vegetation obscured visibility 
in the northwestern section of the parcel. 


Pipeline segments for the Mabury Station tank site would consist of a short segment along the access 
road (500 feet) to Mabury Road, where the pipeline would continue west for 425 feet to Lundy Avenue. 
The pipeline would extend north on Lundy Avenue for 2,700 feet crossing Penitencia Creek. At 
Berryessa Road the pipeline would continue southwest for 5,800 feet crossing Coyote Creek. All roads 
are paved. 


No cultural resources or other evidence of past human use or occupation was identified during the 
survey effort. The nearest prehistoric sites are located several thousand feet north of the pipeline 
alignment adjacent to Lundy Avenue. The pipeline alignments cross two historic-era bridges; both 
bridges have been evaluated as Category 5 in the Caltrans Historic Bridge Inventory, indicating they 
are not eligible for listing in the National Register of Historic Places. 
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Cultural Resources Constraints Analysis for the 
South Bay Water Recycling Storage Tank Sites 


TABLE 2 

CULTURAL CONSTRAINTS ANALYSIS SUMMARY FOR SBWR STORAGE TANK LOCATIONS 


Rabello Station 

Cropley Station 

Mabury Station 

Cultural Resources 

Historic architectural resources 

No potential. 

Prehistoric archaeological resources 

Five prehistoric archaeological resources 
have been recorded in the vicinity of the 
Rabello Station tank site. The tank site is 
approximately 1,000 feet from the nearest 
known archaeological site and the Guadalupe 
Creek channel. Based on the distance from 
Guadalupe Creek and the general 
archaeological sensitivity for buried sites in 
the Santa Clara Valley, this option has a 
moderate potential for uncovering previously 
unidentified prehistoric archaeological 
resources. 

Historic-era archaeological resources 

Based on a review of historic maps and the 
existing conditions, there is a low potential for 
uncovering historic-era archaeological 
resources for the Rabello Station option. 

Paleontological resources 

Based on the SVP standards and the 
geologic setting, there is a low potential to 
uncover paleontological resources. 

Historic architectural resources 

No potential. 

Prehistoric archaeological resources Five 
prehistoric archaeological resources have 
been recorded in the vicinity of the Cropley 
Station tank site and associated pipeline 
alignment. The tank site is approximately 

1,600 feet from the nearest known resource 
and is adjacent to the Berryessa Creek 
channel. The southern terminus of the 
pipeline alignment is 1,500 feet from a very 
large prehistoric site with human remains. 
Based on the distance from Berryessa Creek 
and the general archaeological sensitivity for 
buried sites in the Santa Clara Valley, this 
option has a moderate potential for 
uncovering previously unidentified prehistoric 
archaeological resources. 

Historic-era archaeological resources 

Based on a review of historic maps and the 
existing conditions, there is a low potential for 
uncovering historic-era archaeological 
resources for the Cropley Station option. 

Paleontological resources 

Based on the SVP standards and the 
geologic setting, there is a low potential to 
uncover paleontological resources. 

Historic architectural resources 

Two historic-era bridges (both Category) are 
located along the pipeline alignment. No 
further consideration is necessary. No 
potential. 

Prehistoric archaeological resources 

Four prehistoric archaeological resources 
have been recorded in the vicinity of the 
Mabury Station tank site and associated 
pipeline alignment. The tank site itself is 
approximately 5,300 feet from the nearest 
known resource. The tank site is adjacent to 
the Penitencia Creek channel. Based on the 
distance from Penitencia Creek and the 
general archaeological sensitivity for buried 
sites in the Santa Clara Valley, the Mabury 
Station tank option has a moderate potential 
for uncovering previously unidentified 
prehistoric archaeological resources. 

Historic-era archaeological resources Two 

historic-era ranch complexes have been 
recorded in the vicinity. Based on a review of 
historic maps and the existing conditions, 
there is a low potential for uncovering 
historic-era archaeological resources for the 
Mabury Station option. 

Paleontological resources 

Based on the SVP standards and the 
geologic setting, there is a low potential to 
uncover paleontological resources. 
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South Bay Water Recycling Strategic and Master Planning Project 
Environmental Constraints Analysis 


ATTACHMENT 3 _ 

Biological Resources Constraints Analysis 


A3-1 




r ESA 


1425 N. McDowell Boulevard 
Suite 200 


www.esassoc.com 


Petaluma, CA 


94954 


707.795.0900 phone 
707.795.0902 fax 


memorandum 


date October 2, 2014 

to Julie Moore 

from David Rodriguez 

subject Biological Constraints Associated with SWBR Storage Tank Sites 


ESA evaluated potential biological resources concerns at the Zone 1 alternative tank sites. This 
assessment was accomplished by review of the California Natural Diversity Database (California 
Department of Fish and Wildlife, September 16, 2014) and a site visit by ESA biologist, David 
Rodriguez, on September 22, 2014 to observe existing conditions on the site and nearby vicinity. 


Rabello Station 

The Rabello Station tank site is a paved and gravel yard that extends from Lafayette Street on the west to 
the fenceline enclosing the pump station and detention pond to the east. The proposed placement of the 
storage tank is in the middle of this gravel-covered area. The site is currently being used as a construction 
staging area, occupied by a temporary office, storage containers, trucks and equipment. To the north, the 
site is bound by a wetland channel which currently has a two foot silt fence along its border. There also 
are straw wattles on the channel side of the silt fence. The south edge of the site is bordered by a fence 
with a small berm intervening between the site, the adjacent ditch and landfill, which slopes steeply 
upward to the south. A small patch of wetland vegetation (cattails) was observed at this location, which 
could be affected by the proposed pipeline interconnection alignment. 

Summary of key issues: 

BMP (Best Management Practices) should be implemented to prevent water and sediment 
discharge into wetland areas to the north and east. Existing BMPs on the site may need to be 
improved. 

Pipeline routing should avoid cattails and trees on southern fence border, if feasible. Although this 
area of wetland vegetation is small and seems disconnected to nearby wetland features, wetland 
permitting could be required. A rough, preliminary estimate of this effort is approximately 3-12 
months, and $15,000 to $50,000. 

Pre-construction surveys for nesting birds, no more than two weeks prior to the start of 
construction, are recommended. 

Due to the ruderal habitat no plant surveys are recommended. 


Biological Constraints Associated with SWBR Storage Tank Sites 


Cropley Station 

The Cropley site is located in a triangle plot nested within a residential area between Cropley Avenue, 
Parkrow Lane and Berryessa Creek. The site has previously been graded and covered in wood chips and 
is considered ruderal in nature. 

The south side of the Cropley site is bound by Berryessa Creek which is considered Federal and state 
jurisdictional waters. There is an existing four foot berm in place between the proposed site and the 
Berryessa Creek. 

Summary of key issues: 

A four foot berm exists between the site and Berryessa Creek. If this stays in place during tank 
construction, no further actions are needed to protect against discharge into the creek. 

Pre-construction surveys for nesting birds, no more than two weeks prior to the start of 
construction, are recommended. 

Due to the ruderal habitat, no plant surveys are recommended. 


Mabury Station 

The Mabury site is also located in a triangle plot nested within a residential area between Creekland 
Circle, North King Road and Penitencia Creek. The site is currently being used as a staging and storage 
area by a landscape contractor and is considered ruderal in nature. 

The north side of the Mabury site is bound by Penitencia Creek which is considered federal and state 
jurisdictional waters. There is an existing three foot berm in place between the proposed site and 
Penitencia Creek. 

Summary of key issues: 

A four foot berm exists between the site and Penitencia Creek. If this remains during construction, 
no further actions are necessary to protect against discharge into the creek. 

Avoiding the northern California black walnut trees in the center of the site is recommended. The 
current plan positions the storage tank approximately 50 feet from the nearest walnut tree. Tree 
removal would require a City of San Jose tree removal permit, which includes public noticing in the 
vicinity and a public hearing. 

Pre-construction surveys for nesting birds, no more than two weeks prior to the start of 
construction, are recommended. 

Due to the ruderal habitat, no plant surveys are recommended. 
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Project: SBWR Strategic and Master Plan 
Aspect: Long-Term NPR Cost Estimate 


Estimate Type: Conceptual Design 


Divisions 

Long-Term NPR 
(Excluding Retrofit 
Costs) 

Long-Term NPR 
(Including Retrofit 
Costs) 

Pipelines 

$108,000,000 

$108,000,000 

Storage Reservoir 

$22,500,000 

$22,500,000 

Pump Stations 

$11,310,000 

$11,300,000 

Retrofits 

$0 

$10,700,000 

Raw Construction Cosl 

$141,810,000 

$152,500,000 

Construction Contingency 

$28,400,000 

$30,500,000 

Base Construction Cost 

$170,210,000 

$183,000,000 

Implementation Costs 

$51,100,000 

$54,900,000 

Project Contingency 

$22,100,000 

$23,800,000 

Total Estimated Capital Cost 

$243,410,000 

$261,700,000 




Annual Costs 

Annual O&M 

$ 4,500,000 

$ 4,500,000 

Annual R&R Fund 

$ 3,400,000 

$ 3,700,000 

Total Annual O&M 

$ 7,900,000 

$ 8,200,000 


Cost of Water 

Annualized Capital Costs 

$ 

12,400,000 

$ 

13,400,000 

Total Annualized Cost 

$ 

20,300,000 

$ 

21,600,000 

Yield, AFY 

10,000 

10,000 

Cost of Water including R&R Fund 

$ 

2,030 

$ 

2,160 

Cost of Water excluding R&R Fund 

$ 

1,690 

$ 

1,790 


Notes: 1. Annualized cost are based on a 30 year life at 5.5% 
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t: SBWR Strategic and Master Plan Date: September 17,2014 

Project Number: 0057-007.02 

merit: Long-Term NPR Cost Estimate 

Prepared by: MN revised 


pe: Conceptual Design 


ost Summary by Division 



ion 

Subtotal 

Notes 



$ 108,000,000 



$ 22,500,000 



$ 8,700,000 


lent 

$ 


nical 

$ 


;al 

$ 1,740,000 



$ 870,000 


RAW CONSTRUCTION COST $ 141,810,000 

Construction Contingency 20% $ 28,362,000 

BASE CONSTRUCTION COST $ 170,172,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 51,051,600 

Easements $ 

Project Contingency 10% $ 22,122,360 

TOTAL PROJECT COST $ 243,345,960 




ion 

Item 

Size 

Units 

Quantity 

Unit 

Unit Cost 

Total Cost 

Notes 

k 







$ 108,009,600 



fater Company Expansions 

s $ 


Alignment A 

4 IN 

3700 

LF 

$ 

64.00 

$ 

236,800 


6 IN 

2600 

LF 

$ 

96.00 

$ 

249,600 


8 IN 

16800 

LF 

$ 

128.00 

$ 

2,150,400 

Alignment D 

6 IN 

13400 

LF 

$ 

96.00 

$ 

1,286,400 


8 IN 

29300 

LF 

$ 

128.00 

$ 

3,750,400 


24 IN 

19200 

LF 

$ 

384.00 

$ 

7,372,800 

Alignment E 

6 IN 

34500 

LF 

$ 

96.00 

$ 

3,312,000 


8 IN 

7700 

LF 

$ 

128.00 

$ 

985,600 


12 IN 

10100 

LF 

$ 

192.00 

$ 

1,939,200 


30 IN 

8600 

LF 

$ 

480.00 

$ 

4,128,000 

Alignment K 

6 IN 

10200 

LF 

$ 

96.00 

$ 

979,200 


8 IN 

7700 

LF 

$ 

128.00 

$ 

985,600 

Alignment L 

6 IN 

18000 

LF 

$ 

96.00 

$ 

1,728,000 


8 IN 

12800 

LF 

$ 

128.00 

$ 

1,638,400 


10 IN 

12100 

LF 

$ 

160.00 

$ 

1,936,000 


12 IN 

10500 

LF 

$ 

192.00 

$ 

2,016,000 

Alignment N 

10 IN 

8100 

LF 

$ 

160.00 

$ 

1,296,000 

Alignment Q 

4 IN 

37550 

LF 

$ 

64.00 

$ 

2,403,200 


6 IN 

37550 

LF 

$ 

96.00 

$ 

3,604,800 


10 IN 

27900 

LF 

$ 

160.00 

$ 

4,464,000 


12 IN 

16100 

LF 

$ 

192.00 

$ 

3,091,200 


18 IN 

15550 

LF 

$ 

288.00 

$ 

4,478,400 


24 IN 

15550 

LF 

$ 

384.00 

$ 

5,971,200 

Alignment R 

4 IN 

2300 

LF 

$ 

64.00 

$ 

147,200 


6 IN 

9300 

LF 

$ 

96.00 

$ 

892,800 


8 IN 

2000 

LF 

$ 

128.00 

$ 

256,000 

Future Pipelines 

6 IN 

23000 

LF 

$ 

96.00 

$ 

2,208,000 


8 IN 

38800 

LF 

$ 

128.00 

$ 

4,966,400 


12 IN 

900 

LF 

$ 

192.00 

$ 

172,800 


16 IN 

10200 

LF 

$ 

256.00 

$ 

2,611,200 


20 IN 

20300 

LF 

$ 

320.00 

$ 

6,496,000 


30 IN 

33300 

LF 

$ 

480.00 

$ 

15,984,000 


30 IN 

16400 

LF 

$ 

480.00 

$ 

7,872,000 

Milpitas GCs 

10 IN 

4,000 

LF 

$ 

160.00 

$ 

640,000 


14 IN 

10,000 

LF 

$ 

224.00 

$ 

2,240,000 


20 IN 

11000 

LF 

$ 

320.00 

$ 

3,520,000 




LF 

$ 

- 

$ 

- 




LF 

$ 


$ 

$ 

$ 

- 

Alignment C 



EA 

$ 

40,000.00 

$ 

- 

Alignment E 



EA 

$ 

40,000.00 

$ 

- 

Alignment 1 



EA 

$ 

40,000.00 

$ 

- 

Alignment J 



EA 

$ 

40,000.00 

$ 

- 

Alinnmont V. 



FA 


ah non nn 







O&M COSTS 

Amount 

Unit 

Value 


Cost 

lacement Fund 



Total R&R 

$ 

3,400,000 

Annual R&R Fund 

1 

< 

LU 

3,400,000.00 

$ 

3,400,000 1/50th of Base Construction Cost 

l\ Costs 



SBWR O&M 


$4,500,000 


10000 

AFY 

450.00 


$4,500,000 






$0 


TOTAL ANNUAL O&M COSTS 


$ 

7,900,000 


Cost of Tertiary Filtration Expansion 

ion Subtotal 


$ 12 , 000,000 



RAW CONSTRUCTION COST $ 

12,000,000 

Construction Contingency 

20% $ 

2,400,000 


BASE CONSTRUCTION COST $ 

14,400,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 

30% $ 

4,320,000 


$ 

- 

Project Contingency 

10% $ 

1,872,000 


TOTAL PROJECT COST $ 

20,592,000 


nsion_Item_Size_Units_Quantity_Unit_Unit Cost_Total Cost 


$ 12,000,000 

Filters 

12 mgd 

12000000 

gallons $ 

1.00 $ 12,000,000 






t: SBWR Strategic and Master Plan Date: February?, 2014 

Project Number: 0057-007.02 

>nent: Long-Term NPR Cost Estimate 

Prepared by: ER 

me: Conceptual Design _ 


ost Summary by Division 


iion Subtotal Notes 



$ 118,669,600 



$ 22,500,000 



$ 8,700,000 


lent 

S 


nical 

$ 


;al 

$ 1,740,000 



$ 870,000 





Construction Contingency 


Implementation (Program Management, Design, CEQA, Legal, CM) 

Easements 

Project Contingency 


RAW CONSTRUCTION COST 

$ 

152,479,600 

20% 

$ 

30,495,920 

BASE CONSTRUCTION COST 

$ 

182,975,520 

30% 

$ 

54,892,656 


$ 

- 

10% 

$ 

23,786,818 

TOTAL PROJECT COST 

$ 

261,654,994 


sion 

Item 

Size 

Units 

Quantity 

Unit 

Unit Cost 

Total Cost 

Notes 

k 







$ 118,669,600 



Company Expansions 

Alignment A 

4 IN 

3700 

LF 

$ 

64.00 

$ 

$ 

236,800 


6 IN 

2600 

LF 

$ 

96.00 

$ 

249,600 


8 IN 

16800 

LF 

$ 

128.00 

$ 

2,150,400 

Alignment D 

6 IN 

13400 

LF 

$ 

96.00 

$ 

1,286,400 


8 IN 

29300 

LF 

$ 

128.00 

$ 

3,750,400 


24 IN 

19200 

LF 

$ 

384.00 

$ 

7,372,800 

Alignment E 

6 IN 

34500 

LF 

$ 

96.00 

$ 

3,312,000 


8 IN 

7700 

LF 

$ 

128.00 

$ 

985,600 


12 IN 

10100 

LF 

$ 

192.00 

$ 

1,939,200 


30 IN 

8600 

LF 

$ 

480.00 

$ 

4,128,000 

Alignment K 

6 IN 

10200 

LF 

$ 

96.00 

$ 

979,200 


8 IN 

7700 

LF 

$ 

128.00 

$ 

985,600 

Alignment L 

6 IN 

18000 

LF 

$ 

96.00 

$ 

1,728,000 


8 IN 

12800 

LF 

$ 

128.00 

$ 

1,638,400 


10 IN 

12100 

LF 

$ 

160.00 

$ 

1,936,000 


12 IN 

10500 

LF 

$ 

192.00 

$ 

2,016,000 

Alignment N 

10 IN 

8100 

LF 

$ 

160.00 

$ 

1,296,000 

Alignment Q 

4 IN 

37550 

LF 

$ 

64.00 

$ 

2,403,200 


6 IN 

37550 

LF 

$ 

96.00 

$ 

3,604,800 


10 IN 

27900 

LF 

$ 

160.00 

$ 

4,464,000 


12 IN 

16100 

LF 

$ 

192.00 

$ 

3,091,200 


18 IN 

15550 

LF 

$ 

288.00 

$ 

4,478,400 


24 IN 

15550 

LF 

$ 

384.00 

$ 

5,971,200 

Alignment R 

4 IN 

2300 

LF 

$ 

64.00 

$ 

147,200 


6 IN 

9300 

LF 

$ 

96.00 

$ 

892,800 


8 IN 

2000 

LF 

$ 

128.00 

$ 

256,000 

Future Pipelines 

6 IN 

23000 

LF 

$ 

96.00 

$ 

2,208,000 


8 IN 

38800 

LF 

$ 

128.00 

$ 

4,966,400 


12 IN 

900 

LF 

$ 

192.00 

$ 

172,800 


16 IN 

10200 

LF 

$ 

256.00 

$ 

2,611,200 


20 IN 

20300 

LF 

$ 

320.00 

$ 

6,496,000 


30 IN 

33300 

LF 

$ 

480.00 

$ 

15,984,000 


30 IN 

16400 

LF 

$ 

480.00 

$ 

7,872,000 

Milpitas GCs 

10 IN 

4,000 

LF 

$ 

160.00 

$ 

640,000 


14 IN 

10,000 

LF 

$ 

224.00 

$ 

2,240,000 


20 IN 

11000 

LF 

$ 

320.00 

$ 

3,520,000 

Alignment E 


39 

LF 

LF 

EA 

$ 

$ 

$ 

40,000.00 

$ 

$ 

$ 

$ 

$ 

1,560,000 

Alignment R 


13 

EA 

$ 

40,000.00 

$ 

520,000 














Amount 


Unit 


Value 


O&M COSTS 


Cost 


ilacement Fund 

Annual R&R Fund 

1 

EA $ 

Total R&R 
3,700,000.00 

$ 

$ 

3,700,000 

3,700,000 1/50th of Base Construction Cost 

i/I Costs 



SBWR O&M 


$4,500,000 

SBWR 

10400 

AFY 

450.00 



SBWR 

10000 

AFY 

450.00 


$4,500,000 






$0 


TOTAL ANNUAL O&M COSTS 


7" 

8,200,000 


Cost of Tertiary Filtration Expansion 

sion Subtotal 

_ $ 12,000,000 



RAW CONSTRUCTION COST 

$ 

12,000,000 

Construction Contingency 

20 % 

$ 

2,400,000 


BASE CONSTRUCTION COST 

$ 

14,400,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 

30% 

$ 

$ 

4,320,000 

Project Contingency 

10 % 

$ 

1,872,000 


TOTAL PROJECT COST 

$ 

20,592,000 


nsion Item Size Units Quantity Unit Unit Cost Total Cost 

$ 12,000,000 


Filters 


12 mgd 


12000000 gallons $ 


1.00 $ 12 , 000,000 
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Appendix 6A: Summary of Previous Studies 

This appendix summarizes the previous studies that have been completed for potable reuse, which 

inr'li irlo tho f/^llr'v\A/inn■ 

• Advanced RecycledWaterTreatmentFeasibilityStudy(May2004) 

* Silicon Valley Advanced Water Purification (SVAWPC) Center Documents 
Recycled Water Master Plan (March 2009) 

. Draft Potable Reuse Study (Internal Draft, October2012) 

6A.1 Advanced Recycled Water Treatment Feasibility Study (May 2004) 

A 2004 TM summarizes a feasibility study by Black & Veatch/Kennedy Jenks regarding the usage of 
recycled water in various non-potable capacities. The study proposed three alternatives for 

demonstration projects, as well as five alternatives for a full scale project, analyzed their costs, and 
discussed possible funding opportunities. Three of these proposed projects, which included centralized 
advanced water purification facility (AWPF) options, as well assatelliteoptions in the Coyote area, are 
similarto the projects that are currently being proposed. These alternatives are summarized in Table 6A- 

6A.1.1 Demonstration Project Alternative 1 -Coyote Narrows Advanced 
Recycled Water Treatment (ARWT) Project 

This project sought to demonstrate NPR as a means to displace groundwater usage in the Coyote Valley. 
A portion of the flow from the Silver Creek Pipeline, which has now been constructed to cool Calpine 
Corporation’s proposed MEC, would have been treated by a newly constructed one million-gallon-per- 
day (mgd) AWPF at or nearthe MEC. These waters, buffered by a 1 -mgd holding tank, and served by a 1 - 
mgd pumpstation, would then beserved via pipelines with a maximum diameterof 8-inches, to be used 

The AWPF itself was expected to be 100 ft by 100 ft. Full advanced treatment (FAT) wou Id be used: the 
entirety of the flow would pass through a membrane filtration (MF) process to prepare the waters for 

full treatment via RO; the RO effluent would then undergo UV treatment for destruction of organics 
before dechlorination, acid and anti-sealant addition, and decarbonation as necessary. Chlorine addition 
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Table 6A-1: Summary of 2004 Proposed Recycled Water Projects 


Scale 

Name 

Area 

ID 

AWPF 

Size 

Source 

Waters 

Recycled Water 
Usage 

Demonstration 

Coyote Narrows 
Advanced Recycled 

Water Treatment 

Coyote 

Valley 

1 

1 - 

mgd 

Silver Creek 

Pipeline 

Landscaping and 
agricultural 

Full Scale 

AWPF atthe San 

Jose/Santa Clara 

(SJ/SC) Regional 
Wastewater Facility 

SJ/SC 

Area 

1A 

20- 

mgd 

SJ/SC RWF 

Non-potable reuse 
by SBWRP 
customers (10-mgd 
to existing, 10-mgd 



IB 

45- 

mgd 


Thesameasabove 

with the addition of 

25-mgd of 
groundwater 

AWPF at or near the 

Metcalf Energy 
Center (MEC), plus 
an RO plant at the 

Coyote 

Valley 

2 

15- 

mgd 

Tertiary 

treated 

waters from 

the Silver 

Irrigation and 

streamflow 

augmentation 


Three options were considered for brine disposal. The first option entailed discharging to a nearby 
sewer main, which would flow to the SJ/SC RWF. As this would increase the TDS through the plant, 

there wasaconcern that even this negligibleeffectontheTDSthatwouldaccompanysuchasmallflow 
might be resisted by existing NPR customers. In that case, the second option, a mechanical brine 
concentrator, would be provided to prepare a solids/slurry to be hauled offsite for disposal. A third 
option, to be considered in the event that separation was impractical, would have involved the 
construction of a 41-acre, 2-foot deep, soil-cement lined salt evaporation pond on an existing 
stormwater detention pond site approximately 1 mile southwest of the AWPF. The brine waste from this 
pond would be hauled for disposal. The TM concluded that the first option would not be feasible 

.. ,:u - .i. _ ____4.r__o ^. .4-u r~>^.. \ a i~i .— n-,~i:_/o n\ i\ /n\-__1 4 . 1 — 4-u:_ 1 -- 1 — 4 . 1 —_ —1 

6A.1.2 Full Scale Alternatives 1A and 1B-Advanced Treated Recycled Water 
Project at the San Jose/Santa Clara Regional Wastewater Facility 

Full scale Alternative 1A would have involved the construction of an AWPF at the RWF to deliver 20-mgd 
of advanced treated recycled waters to existing and new users in north Santa Clara County for NPR. 
Alternative 1A expected 54 percent of its effluent to be used by existing SBWRP customers, 21.5 percent 
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Alternative 1B entailed all of the construction of Alternative 1 A, but added a component of indirect 
potable reuse by increasing the size of the ARWT to 45-mgd, and discharging that 25-mgd capacity for 

IPP \/io nrm inrl\A/oforrophorno 

The design of the plant wou Id be the same FAT process as discussed in 3.1.4.1, with the exception that 
MF reject was expected to be routed back to the head of the RWF. In this alternative, the brine would 

be blended with treated wastewaterfromthe RWF and discharged to San Francisco Bay, rather than 

6A.1.2.1 Full Scale Alternative 2-Coyote Narrows Advanced Treated Recycled Water 

Project 

Full scale Alternative 2 looked to displace groundwater and treated surface water usage in the Coyote 
Valley in industrial, landscape, and agricultural activities. In addition, approximately 4,400 AFY of 

recycled water would have been expected to be used for stream-flow augmentation on the Coyote 
Creek to enhance the habitat of the fisheries. The proposed 15-mgd facility, located at or near the MEC, 
would have taken advantageofthefull capacity oftheSilverCreekpipeline by treating its effluent along 

The treatment process proposed for this alternative was FAT, as discussed in 3.1.4.1, with the addition 
of a brine recovery RO process (BRRO). The brine reject from this BRRO would be combined with the MF 

reject, and discharged through the sewer. The study considered the storage of this blend depending on 
available sewer capacity. Whereas demonstration Alternative 1 disregarded this method of brine 
disposal due to increases in the TDS of current RWF effluent, this alternative proposed the construction 

nf p RD nrnr.PQQ at thp RWF hi it nnlx/tn rprli ir.p thp TD.9 nf .9RWRP nrnrli ir.t watprtn nrp- 

6A.2 Silicon Valley Advanced Water Purification Center Documents 

The City and the District have partnered to build the SVAWPC to produce recycled water with lower 
total dissolved solids (TDS) than current SBWR supplies. Lowering the TDS of recycled water would 

create more areas within Santa Clara County for recycled water use due to enhanced protection of 

The SVAWPC, which will be operated by the District, will treat secondary effluent from the RWF and 
treat it with microfiltration (MF), reverse osmosis (RO), and ultraviolet disinfection. The product water 

from the SVAWPC will be combined with the tertiary recycled waterfrom the RWF, thereby enhancing 
the quality of recycled water distributed by SBWR. The RWF tertiary effluent currently has a TDS 
concentration of about 750 mg/L. The target TDS concentration for recycled water is 500 milligrams per 

The SVAWPC is located across the streetfrom the RWF and is scheduled to startoperation in summer 
2013. 


Page 4 




SBWR Strategic and Master Plan 
Appendix 6A: Summary of Previous Studies 


Thefollowingdocumentsare available fortheSVAWPC: 

• Advanced Recycled WaterTreatment Feasibility Project, September2004 

* Engineer’s Report, December 2009 

Pnnotri mtirvn Hapi imonto 

Acentralized AWPF, if pursed, would be located adjacenttotheSVAWPC. 

6A.3 San Jose Water Company Recycled Water Master Plan (March 
2009) 

The San Jose Water Company (SJ WC) commissioned the development of a Recycled Water Master Plan 
(Master Plan) to detail the short-term and long-term SJWC goals with regard to recycled water 

development and use; recycled water planning and modeling criteria; recycled water customers, 
estimated recycled water demands, and associated distribution system alignments; and cost analysis for 

The Master Plan includes estimated recycled water demands and identifies recycled water alignments. 
The market assessment takes into account both short and long-term goals. A total of 17 alignments 

were identified and considered as part of the RWMP. The District evaluated proposed Alignments C, D, 
and E of the Master Plan because these alignments were located in the vicinity of the Penitencia ponds. 
It was assumed that Alignments C and D would be constructed by the time the Penitencia I PR alternative 

In terms of cost sharing, it was assumed that if a recycled water pipeline were to be sized and operated 
to provide recycled water for groundwater recharge, that the District would cost-share with the SJWC to 

install thosefacilities. Forthe purposes of the RWMP, it was assumed thatthe District would payfor its 
proportionate share of the actual recycled water demand used by that alignment from the point of 
connection to the District’s delivery point. This includes all infrastructure upstream of the District’s 
delivery point, but does not include any infrastructure downstream. Similar to the cost sharing 

6A.4 Draft Potable Reuse Study (Internal Draft, October 2012) 

The objective of this study was to evaluate the feasibility of integrating potable reuse projects with 
District water supplies, existing facilities, and operations, and identify potable reuse project concepts to 

achieve the District’s target of expanding total recycled water use to minimum 10 percent of total water 
use county-wide by 2025. Groundwater replenishment (GWR) is currently the preferred option for 
implementing IPRforthe District. The District identified a variety of feasible options for implementing 
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Recommended GWR projects based on cost, operational efficiency, and/or permitting considerations 
included: 1) the Los Gatos Groundwater Recharge System Concept; 2) the Coyote Groundwater 

Recharge System Concept; and, 3) the Injection Well Extension Concept to expand the capacity of the 

The Los Gatos and Injection Well Extension GWR project concepts (Projects 1 & 3) form one larger 
project concept. This project concept included the following elements: 

• The existing Los Gatos percolation ponds receive water from the Los Gatos Creek and imported 
water from Central Pipeline. Storage is provided at the Vasona and Lexington Reservoirs before 

water is released to the percolation ponds. Should the existing supplies be displaced by purified 
recycled water, water that normally is conveyed from Lexington Reservoir to the percolation 

• ponds could be transferred to a WTP or used in other parts of the recharge system. 

Injection wells would be developed west of the Los Gatos percolation ponds to increase the 
total amount of water to be recharged. 

• The capacity of a combined project (GWR through percolation ponds and injection wells) was 
estimated to be 33,000 AFY. 

The new facilities and pipelines that would be required are a 30-mgd centralized AWPF, 
injection wells, and 14.5 miles of 30-inch pipeline from central AWPF to Los Gatos recharge 

• system, including the percolation ponds and injection wells. The project could be implemented 
in phases by starting with GWR through the percolation ponds and constructing injection wells 

The Coyote GWR project concept (Project 2) includes the following elements: 

• This project conceptdependson an institutional agreement between the District and the City to 
deliver NPR recycled water from the SBWR Silver Creek Pipeline to the new satellite AWPF. The 

AWPF would have a total capacity of 5 mgd. 

GWR would occurthrough percolation ponds in the District’s Coyote recharge system, which 
would be reconfigured to be off-stream ponds. The recharge capacity of the off-stream pond 
was anticipated to be 5,600 AFY. 

New facilities and pipelines that would be required are a 5-mgd satellite AWPF located near the 
Metcalf Energy Center, and a pipeline to the percolation pond. 

This project concept assumes that the Main Avenue and Madrone Pipelines Restoration Project, 
which are part of the WaterSupply and Infrastructure Master Plan (WS IMP) element to secure 
existing supplies and infrastructure, move forward. Also, the project concept includes a bypass 
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• RO concentrate disposal was assumed to return to the sanitary sewerto be treated at the RWF 
outfall. It was assumed that this would increase salinity to SBWR; however, the SVAWPC would 

6A.5 Draft Potable Reuse Project Concepts (2012) 

Both of the concepts discussed in Section 6A.4 wouldface a variety of challenges. Aseriesof technical 
memoranda (TM) numbered one through eight were prepared to anticipate and understand the various 

logistical and legal challenges of indirect potable reuse and offer viable IPR solutions for problems faced 
by theSanta Clara Valley sub-basin. Asummary of theircontents are listed below. The contents of TM 

1. TM 1 discusses the regulatory requirements of groundwater recharge, reservoir augmentation, 
and direct potable reuse. 

2 

TM 2 focuses on the regulatory requirements of discharging recycled water into creeks and 
streams, particularly as a means of recharging aquifers. The environmental challenges, which 
3. dictate a majority of the regulatory requirements, are discussed in detail. 

TM 3 evaluates the public health risks of recycled water used in various capacities by 
^ summarizing numerous recycled water case studies, and discusses lessons which can be drawn 
from mistakes which have been made in the past. 

TM 4 exolores the aualitv of “surface reservoir water, thearoundwater. and the tertiarv treated 

TM 4C evaluates the capabilities of the emerging technologies which could potentially displace 
the usage of the industry-standard reverse osmosis treatment. For more information, please 

rQ\/iQ\A/ Pm^rninn Arlx/onr'Qrl Tmotmanf T^r'hr»rAl/^vni^c' hkcJrwA/ 

5. TM 5 evaluates the current and potential greenhouse gas emissions impact of potable reuse, 
and the feasibility of various mitigation measures. 

TM 6 reviews the results of an intensive computer analysis to assess the feasibility of recharging 
groundwater basins with recycled water. Formore information, please review Retention Time 

7. Analysis for IPR, below. 

TM 7 compares and contrasts the advantages and disadvantages of the previously discussed 
indirect potable reuse options. This TM also explains why other alternatives are no longer under 

8. consideration, and what options exist to dispose of the concentrate from the RO processes 
which would exist in any reuse scenario. The variousoptions aresummarized in Table 6A-1. 
TM 8 is composed of six separate documents, each focusing on one of the alternative methods 
of treating and discharging the effluent from the RWF for indirect potable reuse that were 


Page 7 




SBWR Strategic and Master Plan 
Appendix 6A: Summary of Previous Studies 


c. TM 8C discusses the Injection Well Extension Concept. 

d. TM8D discusses blending the effluentofa2.2-mgd satellite AWTfacility with imported 

waters, and discharging that blend to the Penitenciagroundwater recharge system 

e. 

TM 8E discusses utilizing the Guadalupe groundwater recharge system, which would 
only be pursued if demand increased beyond expectations, as the Guadalupe system 
generally does not have leftover capacity. 

TM 8F discusses discharging to the Anderson Reservoir. If coupled with the Los Gatos 
recharge system discussed in TM 8B, this could leverage almost the entirety of the SJ/SC 

TM 4C: Emerging Advanced Treatment Technologies 

The emerging advanced treatment technologies are meant to create solutions which are less energy- 
intensive, and more environmentally friendly than the industry standard MF/RO, while providing similar 
pathogens and salts removal. The combination of ozone and biologically active carbon (BAC) is of 
particular interest: ozone treatment can provide similar pathogen reduction to RO, but can generate 

rlkinfpr.tinn h\/nrn Hurts fDRPs^ pnrl r.pn ha\/p 1 inHrsirahlp tastes and nrlnrs RAP. ran mitinatp thp DRPs 

The ozone/BAC combination also does not desalt the water. Desalting alternatives to RO include electro¬ 
dialysis, forward osmosis, membrane distillation, electro-dialysis metathesis, and vibratory shear 

enhanced processing. However, these technologies are not yet established, and thus do not yet provide 

TM6: Results of Computer Analysis of Effects ofIPR Groundwater Recharge 

This TM summarized the results of computer analyses used to assess the groundwater impacts of IPR 

near the Los Gatos, Coyote, Guadalupe and Penitencia recharge systems. The TM concluded that IPR 

These conclusions were reached by comparing modeling results of two scenarios, baseline and IPR, 
which were both modeled overan82-yearperiod beginning in 1922 and ending in 2003. In the baseline 

scenario, existing recharge operations were assumed to continue throughout the modeling period. In 
the IPR scenario, it was assumed an additional 2,000 AFY of water would be available for recharge every 

Three different programs were used in concert to evaluate the two scenarios: The District Water 
Evaluation and Planning System (WEAP); an existing numerical groundwater flow model for the Plain 

rr^Mnn- ri-IOM Mil I -laaov onH tha I IQn <5 rnHo MnnDATU ^Dollor^ -I QQ4\ 

First, WEAP and GMOD were used iteratively. WEAP assumed a natural recharge, and calculated 
pumping, treated water deliveries, surface water supplies and artificial recharge. These values were the 

used as inputs forGMOD, which calculated a valuefor natural recharge. Then the GMOD output was 
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GMOD output showed IPR resulting in an increase in groundwater storage of 800-AFY, relative to 600- 
AFY in the baseline scenario. 

As expected, this increase in groundwater storage suggests that IPR could mitigate subsidence, which is 
a known riskto the Santa Clara Plain. Subsidence thresholdsforgroundwater levels were considered 

established for ten wells. As the IPR scenario showed levels staying above these thresholds more often, 

With these results, MODPATH was then used to determine whether IPR could meet CDPH requirements 
of detention time. Porosity data from a previous “hydrographic unit delineation study (Iwamura and 

Parton, 1996)” was employed along with GMOD and WEAP outputs. MODPATH results showed minimal 
impacts on the existing wells as the retention time requirement of six months is metfor all active wells, 
except for one well in the Guadalupe recharge system, but noteS that a site-specific study would be 

Direct Potable Reuse 

A direct potable reuse (DPR) system, wherein the purified recycled water is directly introduced into a 
raw water distribution system, was also considered. Although acceptance of DPR is growing, it must 
meet stringent regulations and is still not as widely accepted as IPR. Any DPR implementation would 
have to be accompanied by an extensive public outreach campaign. However, modern water treatment 
technologies are capable of treating recycled water to meet and exceed modern drinking water 

The Central Pipeline System Alternative seeks to supplement water from the State Water Project as 
necessary based on the allocation in a given year. The study concluded that, with the capability to 

deliver an average of 15,000 AFY into the Central Pipeline, DPR is a “valuable, reliable and useful water 

This option assumes that a centralized 32-mgd AWPF would be located adjacent to the RWF and 
SVAWPC. The purified recycled water would discharge through 6.6 miles of 42-inch pipe to the Central 

Pipeline, where the water would combine with imported waterand flow to either the Rinconadaorthe 
Penitencia Water Treatment Plants, depending on which direction the water in the Central Pipeline is 
flowing. As those turnouts feed creeks and streams, there would also be an IPR component to this 
option, necessitating permitting asdiscussed in TM 2. As regulationsfordirect potable reuse do notyet 

TMs 8A, 8B, 8C, 8D, and 8E: GWR Project Concepts 

Five TMs summarize the GWR project concepts that were developed and evaluated by the District, 

inr'li irlir»m tho fz^ll/^A/inn■ 

• TM 8A: Coyote Groundwater Recharge System 
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• TM 8B: Los Gatos Recharge 

* TM 8C: Los Gatos Recharge with Injection Option 

TM 8D: Penitencia Groundwater Recharge System 

These five project concepts are summarized in Table 6A-2. As summarized under Section 6A.4, the Draft 
Potable Reuse Study concluded that the Los Gatos project concept (with recharge ponds and injection 

\a/oI lo\ onrl tho Prw/nta nrr'uor't rnnront oro tho nroformrl altornoti\/cic 


Page 10 




Potable Reuse Assessment TM 

SBWR Strategic and MasterPlanning 


Table 6A-2: Summary of Potable Reuse Options per TM 7 and 8a thru 8e 


Name of 
Option 

TM 

Recharge 

Capacity, 

AFY 

Implment- 
ation Issues 

Proposed 

Location 

Proposed 

Conveyance 

Discharge 

Location 

Comments 

Coyote 

Groundwater 

Recharge 

r\ -a- 

8A 

5,600 

Requires 
pond to be 

converted 

rr j.. 

New5-mgdAWT 
facility near 
MetcalfEnergy 

r\ . j. - 

One mile of 

18-inch pipe 

Coyote Pond 

Could be viewed as a 

demonstration, due to its 

smaller scale 

Los Gatos 

Recharge 

8B 

20,000 


New18-mgd 

AWTfacility near 
RWF 

14.4-mile of 

30-inch pipe 

Los Gatos 

Ponds 


Los Gatos w/ 

Injection 

Option 

8C 

33,000 

Possibly 

eliminates 

blending 

requirement 

New29.5-mgd 
AWT facility with 

advanced 
oxidation near 

RWF 

14.4-mile of 

30-inch pipe 

20k AFY to Los 
Gatos Ponds; 

13k AFY to 
injection wells 

Allows forgreaterscalability 

Penitencia 

Groundwater 

Recharge 

System 

8D 

2,450 

Coordination 

with 2009 

SJWC 

Recycled 

Water 

New2.2-mgd 
AWT facility at 

Capitol Site 

14,600 LF of 

12-inch pipe 

Penitencia 

Ponds 

Gains in storage insufficient to 
attenuate depletion from dry 

periods 

Guadalupe 

Groundwater 

Recharge 

Susie m 

8E 

N/A 

N/A 

N/A 

N/A 

Guadalupe 

Ponds 

Can only handle additional 
capacity during critically dry 

years 
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6B.1 Introduction 

SBWRand SCVWD have investigated various waterrecycling opportunities, including streamflowand 
reservoir augmentation, served by the SJ/SC RWF, since the late 1990s. This appendix documents 

previous analyses and further evaluates using purified recycled water for reservoir or streamflow 

Surface water augmentation is an I PR strategy as defined by amendments to the California Water Code 
(CWC) through Senate Bill (SB) 918. Streamflowaugmentation is not specifically categorized as I PR, 

although it has potential to augment surface water and groundwater (in cases where the discharge is to 
an un lined surface water) that serve as municipal water supplies. These recycled water pathways are 

CWC Section 13561 (d) defines surface water augmentation as “the planned placement of recycled water 
into a surface water reservoir used as a source of domestic drinking water supply.” For the SBWR, this 

concept would use purified recycled waterthat has undergone advanced treatment. The purified 
recycled water would be blended with untreated water in a reservoir. The blended water would be 
treated and disinfected at a drinking water treatment plant and distributed into the drinking water 
system. This differs from a DPR project where the purified recycled water would be introduced directly 

Streamflow augmentation involves discharge of purified recycled water into streams or creeks for 
purposesof environmental enhancementand/orin cases where thesurfacewaterchannel is unlined, 

for groundwater recharge. If the primary purpose of streamflow augmentation is the planned 
replenishment of the groundwater basin, a streamflow augmentation project could be considered an IPR 
application-groundwaterrechargeviasurfacespreading-andgroundwaterreplenishment(GWR) 

In the past, the main driverforstreamflowaugmentation was to divert treated wastewaterflows away 
from San Francisco Bay because there was a limit on effluent discharges. Today there are other drivers 

forthe reuse oftreated wastewaterforboth streamflowand reservoiraugmentation. These include 
augmenting potable water supplies, making beneficial use of recycled water and no longer treating it as 
a waste, augmenting natural streamflow during times of drought, and reducing the amount of imported 
water used to meet minimum streamflow requirements. Purified recycled water used for these 


6B.2 Reservoir Augmentation 

This section describes regulations pertaining to reservoiraugmentation and summarizes previous 
investigations by SBWR and SCVWD. 
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6B.2.1 Regulations 

Table 6B-1 documents pertinent statutory and regulatory requirements for reservoir augmentation. 

The draft surface augmentation regulations are currently being developed, but are not yet available for 
public review. Those draft regulations are expected to include requirements for testing of constituents 

ofemerging concern (CECs). Currently, CECmonitoringforNPDESpermittingofsurfacewaterdischarge 


Table 6B-1: Summary of Perti nent Statutes and Regulations for Reservoir Augmentation 


Date 

Activity/Action 

December31,2016 a 

SB918 statutorydeadlinefortheState Water Resources Control Board (SWRCB) 
Division of Drinking Water (DDW), formerly the California Department of Public 
Health (CDPH), to adopt uniform water recycling criteria for surface 
augmentation basedonreviewbyan expert panel. DDWhasbeenworkingon 
an internal draft of the regulations, but has provided no information as to when 
a draft will be available for public review/comment. The expert panel and 
stakeholder advisory group that have been convened to advise DDW on 

July 1,2014 

The CDPH’s Drinking Water Program (DWP) was officially moved to the SWRCB 
to consolidate all major water quality programs within a single department to 
better manage and protect water resources and ensure safe drinking water. The 
reorganization created anewSWRCBDDWjoining the existing Divisionsof 
WaterOuality, Water Rights, Financial Assistance, and Administrative Services 
and move the Safe Drinking Water State Revolving Fund (SRF) under the 
Division of Financial Assistance, where the Clean Water SRF is currently 
managed. It maintains regulatory staff at the local level answering directly to 
the SWRCB through the newly created Division of Drinking Water. The 

Administration has stated that movina the DWP consolidated the recvcled 

February 15,2014 a 

Assembly Bill 322 statutory deadline for CDPH to convene the expert panel for 
DPR and reservoir augmentation. The stakeholder advisory group has been 
formed and its first meeting was February 21,2014 atwhich they provided 
input on the expert panel members (CDPH website updated February 13, 

October8,2013 

Adds Section 13263.7 to the CWC such that compliance with effluent limitations 
and permit requirements for the release or discharge of recycled water suitable 
for reservoir augmentation into a conveyance facility may be determined at the 
point where the recycled water enters the conveyance facility but priorto co- 
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Date 

Activity/Action 

September30,2010 

The Governorapproved SB918, which amended Sections 13350and 13521 of, 
and adds Chapter7.3 (commencing with Section 13560) to Division 7of, the 
CWC.ThenewstatutesdefinedDPR, IPRforgroundwaterrecharge.and 
reservoiraugmentation (see Appendix B). The statute also required CDPH to 

arlnnt nnifnrm water recvclinn criteria for nrnundwater reeharne hv December 


Note: 

a. This date is mandated by statute. 

b. For advisory group see http://www.cdph.ca.gov/certlic/drinkingwater/Pages/RW_DPR_advisorygroup.aspx 
(accessed February 15, 2014) for expert panel see 

http://www.cdph.ca.gov/certlic/drinkingwater/Pages/RW_SWA_DPRexpertpanel.aspx (accessed February 15, 

2014). 

6B.2.2 RWQCB Approval 

The RWQCB is responsible for regulating recycled waterdischarges to surface water. The discharge of a 
treated wastewater (including purified recycled water) to a waterof the United States is regulated 

underthe Clean Water Act (CW A), CWC, and applicable regulationsforinland surface waters, and is 
subject to an NPDES permit issued by the RWQCB 1 . Effluent limitations included in the NPDES permit 
are based on all applicable water quality objectives in the Quality Control Plan (Basin Plan), water quality 
criteria in the California Toxics Rule (CTR),and implementation measures fortheCTR in the SWRCB 
PolicyforlmplementationofToxicsStandardsforlnlandSurface Waters, Enclosed Bays,and Estuariesof 
California (SIP). The CTRcriteria and SIP are applicable to discharges of wastewaterto all inland surface 
waters and enclosed bays and estuaries of California, except where existing State objectives have been 
previously adopted and are more restrictive, wheresite-specificobjectives have been adopted by the 

6B.2.2.1 California Toxics Rule 

The CTR, which was adopted by USEPA in 2000, includes aquatic life criteria for23 priority pollutants 
and human health criteria for 57 priority pollutants. The freshwater criteria are expressed as: 1) Criteria 

Maximum Concentrations(CMCs) that are equal to the highest concentration ofapollutantto which 
aquatic life can be exposed for a short period of time without a deleterious effect; and 2) as Criteria 


1 The USEPA reviews and can disapprove NPDES permits. 
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aquatic life can be exposedforan extended periodoftime(fourdays)withoutadeleteriouseffect. 2 

Tkn PPP r»ritnrio nrn mrvrr^ o+ri inri+ thnn l\ A r>ritr>rio 

The CTR human health criteria are based on exposure to a pollutant that occurs through the ingestion of 
water and contaminated fish and shellfish. In calculating the criteria, the underlying exposure 

assumptions are: 1) the consumption of two liters perdayofwaterat the criteria concentration and the 
consumption of 6.5 grams per day of fish and shellfish contaminated at a level equal to the criteria 
concentration but multiplied by a bioconcentration factor (water and organisms criteria); and 2) the 
consumption of 6.5 grams perday of fish and shellfish contaminated at a level equal to the criteria 
concentration but multiplied by a bioconcentration factor (organism only criteria). The CTR human 

6B.2.2.2 State Implementation Policy 

TheSIP, which was adopted by theSWRCB in2000 and amended in2005, includes: procedures to 
determine which priority pollutants need effluent limitations (e.g., a reasonable potential analysis); 

methodstocalculatewaterquality-based effluent limitations (this includes statistical equations that 
adjust CTR criteria for effluent variability and for averaging periods and exceedance frequencies of the 
criteria/objectives); and policies regarding mixing zones, metals translators, monitoring, pollution 
prevention, re porting levelsfordetermining compliance, and whole effluenttoxicity control. Using the 
SIP, permit limits are established forthose CTR constituents that have the reasonable potential to cause 
or contribute to an excursion above any applicable criteria including consideration of a mixing zone (e.g., 
dilution factor). The SIP also allows the SWRCB to grant an exception to complying with priority 

6B.2.2.3 Total Maximum Daily Loads 

Surface waters that do not meet waterquality standards are placed on the CWASection 303(d) listof 
impaired waters, and the RWQCB must complete a Total Maximum Daily Load (TMDL) for each listing. 

TheTMDL isacalculationofthe maximum amountofapollutantfrompointandnon-pointsources that 
a waterbody can receiveand still meetwaterquality standards with a margin ofsafety. The TMDLand 
implementation plan are incorporated into the Basin Plan as amendments. The wasteload allocations 

astahlisharl in TMDI s am translated intn NPDFS nermit limits tn ansi ire that r.nmnlianre with the 

Forsurface waters on the 303(d) list, there is some uncertainty regarding a newdischarge to an 
impaired water. The Ninth Circuit Court of Appeals decision regarding a new discharge to an impaired 

\A/o+£}r / Pri^nrl o rvf D in+r* C're^ts Is \/o I IQPD A\intern re* to A O C^r\r\c^ rvf Pc^rlc^ral Dorn ilo+irvno Dorf 'I 00 A /i\ Thioio 

2 Table 3-4 in the Basin Plan includes objectives for metals and cyanide based on the CTR CCC freshwater criteria, 

as wall as r.nnvartinn tha r.ritaria tn 1 -hm ir avarana nhiartivas 
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USEPA’s rule governing newsourcesandnewdischargers to impaired waters. The court’s decision could 
severely limit a discharger’s ability to obtain an NPDES permit for a new discharge if the water is 

impaired and/or a wasteload allocation for the new discharge has not been addressed in a TMDL. Thus, 
depending on the beneficial use of the receiving water and reasonable potential, or the 303(d)/TMDL for 
an impaired water, the requirements included in an NPDES permit could be more stringent than 

The 2010 USEPA approved 303(d) listfor California includes Anderson Reservoir, which is impaired for 
mercury and polychlorinated biphenyls. 3 The proposed TMDL completion dateforeach pollutant is 

2019. The SWRCB is developing a statewide water quality control program for mercury that will include: 
1) a mercury control program for 73 impaired reservoirs (including Anderson Reservoir); and 2) mercury 
waterquality objectives. 4 The water quality objectives will likely be expressed as methylmercury 
(MeHg) concentrations in fish and will apply to all California inland surface waters, enclosed bays, and 
estuaries. One of the key permitting issues is if compliance with the MeHg fish tissue objective will be 
based on evaluating fish tissue in receiving waters or if the RWQCB will convert the fish tissue objective 
into a water column-based permit limit. Depending on the fish consumption factor used in the 
derivation, the MeHg water column-based permit limits could be very low. The tentative date for 
adoption of the MeHg objectives is 2014. Strategies to counteract MeHg accumulation in fish in 
impaired reservoirs may include source control, reservoir management (oxygenation, redox 

6B.2.2.4 Basin Plan 

SCVWD hasstudied surface wateraug mentation in Anderson Reservoir(SBWR2001, District2012). The 
2011 San Francisco Bay Basin Plan 5 designatesthefollowingexisting beneficial usesfor Anderson 

Pdcon/nir 1 

• municipalanddomesticsupply(MUN); 

• groundwater recharge (GWR); 

• commercial and sportfishing (COMM); 

• cold freshwater habitat (COLD); 

• fish spawning (SPWN); 

. warm freshwater habitat (WARM); 


3 http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/303dlists2006/swrcb/state Jinal303dlist.pdf 
(accessed February 17, 2014). 

4 http://www.swrcb.ca.gov/water_issues/programs/mercury/ (accessed February 17, 2014). 

5 California RWQCB, San Francisco Bay Region, San Francisco Bay Basin (Region 2) Water Quality Control Plan 
rRasin Planl 9011 
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• water contact recreation (REC-1) (the water quality objectives apply, but water contact 
recreation is prohibited or limited to protect public health); and 

nonrontopt xA/otor mpraotinn 

Based on the MUN and aquatic life uses for Anderson Reservoir, all of the CTR criteria would be 
consideredforestablishingNPDES effluent limitations based on reasonable potential. There area 

number of priority pollutants with extremely stringent CTR human health criteria (water and organisms) 
that will be difficult to meet at the end-of-pipe even using advanced treatment. Examples of some these 
pollutants include three disinfection byproducts: 1) N-nitrosodimethylamine (NDMA)-0.69 nanograms 

np>r lit«=>r fnn/l V nhlnmHihmmnmp>thanP! fP.DRMt — 0 401 rnir.rnnrams np>r liter hin/l V and 

Unless a mixing zone is granted, the CTRcriteria must be met end-of-pipe. The allowance of mixing 
zones is discretionary and is determined on a discharge-by-discharge (and pollutant-by-pollutant) basis. 

For completely mixed discharges, the amount of receiving water available to dilute the effluent is 
determined by calculating the dilution ratio (i.e., the critical receiving waterflow divided by the effluent 
flow). For incompletely mixed discharges, an independent mixing zone study must be conducted and the 

rlili itinn far.tnrannrm/ad hvtha RWOP.R In addition tha miyinn 7nna mi ist ha assmall as nrartirahla 

If a mixing zone is not allowed, in orderto meet these criteria end-of-pipe, additional treatment 
processes would likely be required. Removal of CDBM and DCBM would likely require air stripping or 

granular or biologically activated carbon and removal of NDMA would require additional ultraviolet 

Forthe COLD beneficial use, the following Basin Plan objectives apply: 1) the natural receiving water 
temperature shall not be altered unless it does not adversely affect beneficial uses; and 2) the 

temperature of any coldorwarmfreshwaterhabitatshall not be increased by more than 5 degrees 
Fahrenheit above natural receiving water temperature. Depending whethera mixing zone is allowed, 
compliance with the temperature requirements might require additional treatment or mitigation 

Otherfuturestate policies (forexampletheforthcoming Nutrient Policy and Toxicity Policy) will impact 
treatmentforinlandwaterdischargesand may require additional treatment. The Basin Plan currently 
contains a narrative biostimulatory objective for surface waters to prevent discharges of substances that 

NPDES permits also have more significant associated civil and criminal liability for permit violations in 
comparison to Waste Discharge Requirements (WDRs) or Water Recycling Requirements (WRRs) issued 

fr\r \A/o+^r rckr'\/r'lir»n nmiorfc or»rl lor»rl HicrxncQI 
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6B.2.3 DDW Approval 

DDW, formerly CDPH, has developed an internal draft of its surface water augmentation regulations, but 
has not yet released the draft for informal orformal public review. Since the regulatory criteria are not 

yet available (adoption due by December 31,2016), approval of any reservoir augmentation project by 

Todate, only the City of San Diego is actively considering the use of highly purified recycled waterfor 
reservoir augmentation and is discussing permit requirements with DDW and the San Diego RWQCB. 

The City began meeting with the RWOCB in 2008 about the Water Purification Demonstration Project 
(WPDP). In August 2012, the City of San Diego submitted a proposed regulatory compliance approach to 
the San Diego RWOCB forthe City’s IPR/Reservoir Augmentation Project atthe San Vicente Reservoir. 
The proposed full-scale project would supplement the roughly 240,000 AF San Vicente Reservoir with up 

The proposed approach identified two procedural questions that would have to be addressed prior to 
the RWQCB considering an NPDES permit for the project: 

• Modifications by the RWQCB and USEPA to the 303(d) listings forthe San Vicente Reservoir. It is 
impaired for chloride, color, manganese, pH, and sulfates, with TMDL completion dates of 2019. 

l\/lr'vHifir' 0 -|-irM''iC' +r\ fho Dooin Dior* K\a fho DIA/HPR 

Other key permitting issues included: 

• Interpretation/compliance with the Basin Plan narrative and numeric objectives for nitrogen and 
phosphorus, and with dissolved oxygen; and 

Pnmnlionro \A/ith cnor'ifir' PTD r'ritoria ( \A/ith r*r \A/ifhr*i it o mivinn 7nno\ 

In February 2013, the San Diego RWQCB issued a letter concurring with the proposed regulatory 
approach and reaffirming itssupportfortheproject. On April23,2013, theSan Diego City Council 

unanimously accepted the WPDP final report and directed staff to bring forward to the City Council 
preferred plans for both IPR and DPR systems. Project updates are available at 

If reservoir augmentation is considered for Anderson Reservoir, compliance with applicable 
requirements should be evaluated in more detail along with a permitting strategy that would address 

xA/hothor or*\/ ilot/^rw rr»r\rlifir'o+i/'\r*o mow ho nonoccon/ 

In March 2012, the City of San Diego submitted a proposal to the former CDPH prepared by the WPDP 
team to obtain concept approval from CDPH forthe San Vicente Reservoir Augmentation Project. The 
City began meeting with CDPH in 2008 about the WPDP. The project’s Independent Advisory Panel, 
organized through the National Water Research Institute, reviewed the March 2012 proposal. The key 
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• An enhanced wastewater source control program modeled after the Orange County Sanitation 
District’s program forthe Orange County Water District’s Groundwater Replenishment Project. 

Modifications to the North City WaterReclamationPlantsuch as flow equalization and full 
. nitrification for secondarytreatment. 

Advanced treatment forthe entire flow stream using RO and advanced oxidation to meet CDPH 
requirements; establishing critical control points monitoring; and establishing measures to 
identify and validate treatment malfunctions and divert advanced treated recycled water in 

• approximately 10 hours (this is the approximate retention time in the conveyance pipeline to 
the reservoir). 

Reservoir requirements including a 12-month hydraulic retention time; minimum dilution of 
advanced treated recycled water with ambient reservoir water of 100:1; discharge above the 

• thermocline and withdrawal of reservoir water below the thermocline (when present). 

\A/otr> r frrvm thn tr\ i r +r\ \r\ r\ trnntnrl f i 1 11 r»rvn\ tr\ ntirtnol \ a /ntn r trrvntmrvnt nlnnt nrirvr tn 

In September2012, CDPH issued a letterto the City approving the San Vicente Reservoir Augmentation 

Conceptand concluding that “the project, as conceived, when properly designed, constructed, and 
operated, will not compromise the quality of water derived from the San Vicente Reservoir.” 6 More 
detailed information on design, pathogen reduction, operations and response plans, and water quality 
monitoring would need to be developed as part of an engineering report for approval by DDW. 

Given the successful approval of the San Vicente Reservoir Augmentation Concept approach and in the 
absence of adopted regulationsfrom DDW, theapproachforDDWapprovalforan SBWR reservoir 

augmentation project would likely follow the San Vicente project model contingent upon any input from 

In addition, in accordance with Health and Safety Code Section 116551, DDW cannot issue a permit to a 
publicwatersystemoramendavalid existing permitfortheuseofareservoirasasourceofsupply that 

is directly augmented with recycled waterunless DDW: 1) performs an engineering evaluation that 
evaluates the proposed treatmenttechnologyandfindsthatthe proposed technology will ensure that 
the recycled water meets or exceeds all applicable primary and secondary drinking water standards and 
poses no significant threatto public health; and 2) holds at leastth ree public hearings in the area where 

In the absence of specific water quality requirements developed by state agencies at this time, it is 
reasonable to assume that requirements for a reservoir augmentation project would include those 

rlQ\/Qlr\nQrl f r\r fho Qon Pii\ A/D PiD ■ 

6 CDPH, letterto Roger Bailey and MarciSteirer, regarding “City of San Diego San Vicente Reservoir Augmentation 
Cnnr.pnt ” Rpntpmhpr 7 9019 
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• Compliance with all federal and state drinking water maximum contaminant levels (MCLs) and 
secondary MCLs; 

Remaining below all DDW notification levels (NLs); 

Compliance with all requirements of DDW’s IPR regulations for Groundwater Replenishment - 
Subsurface Application (Title 22 Division 4 Article 5.2). These requirements were used for the 
WPDP because DDWhas not issued draft regulationsforsurfacewateraugmentation. 
Compliance with allestablished discharge requirementsfromthe RWOCB, including Basin Plan 
Objectives, CTRrequirementsforfreshwaterandforhuman health, and SIP. It should be noted 

6B.2.4 Previous Studies 

Reservoiraug mentation was identified intheSBWR Expansion Strategies Near-Term Development Plan 
(2001) and Long-Term Strategies (2000) (SBWR, 2001). The Long Term Concepts Plan developed as part 

of SBWR Phase 2 Master Planning identified surface water augmentation at Anderson Reservoir. The 
most recent assessments were conducted by SCVWD in the Potable Reuse Report Draft TMs (District, 

The Potable Reuse Report Draft TM 8F Anderson Reservoir Surface Water Augmentation Alternative 
(District, 2012) identified three concepts for a reservoir augmentation project at Anderson Reservoir: 1) 

extending the Los Gatos Groundwater Recharge Alternative with an upsized pipeline (6.6 miles) and an 
additional pipeline (21.4 miles) from an advanced water purification facility (AWPF) located adjacent to 
the RWFto Anderson Reservoirtodeliver20,000AFY to the reservoir; 2)a28-mile pipeline from the 

AWPFrlimrtlvtn Anrlersnn RpsfirvnirtnrlfiliverPf) DDD AFY'anrl 31a satellite AWPFnsinn RRWR mrvnlarl 

AlthoughsomeoftheassumptionsofDraftTM8Farenolongervalidduetoresu Its fromthe San Diego 
project, it is believed thatthe general findings remain valid. Deliveries from the AWPFto Anderson 

Reservoir would be limited to only certain months of the yearto meet District reservoiroperations 
requirements. To meet the augmentation goals over that seasonal schedule for the first two concepts, 
the AWPF’s capacity (as envisioned at the time of this District study) would need to be increased from 

SCVWD identified dilution and mixing zones, potentialfuturenutrient criteria, temperature changes, 
toxicity, disinfection byproducts, and mercury as potential regulatory concerns for the proposed project. 

SCVWD concluded that surface water augmentation at Anderson Reservoir is technically feasible and 
could make significant use of recycled water from the RWF; however, all three alternatives were 
expected to be considerably more expensive and would have more permitting challenges than other IPR 
options considered by SCVWD. Therefore, reservoiraugmentation was not recommended to be pursued 
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depending upon the outcome of the final surface water augmentation regulations. 7 However, as noted 

in Toklrv CD A fi I RI ^ \ A / rnn i ilntinno o rn nnf nvnnntnrl i i n + i I r\ m Knr C nf thn nnrlinpf 

6B.3 Streamflow Augmentation 

This section describes regulations pertaining to streamflow augmentation and summarizes previous 
investigations by SBWR and SCVWD. 

6B.3.1 Overview 

SCVWD previously identified regulatory requirements and considerations for streamflow augmentation 
projects in the Potable Reuse Report Draft TM 2 (District, 2012). Such a project would require an NPDES 

permit and, if it involves planned groundwater recharge, approval from CDPH, and would be subject to 
regulation by the California Department of Fish and Wildlife, United States Fish and Wildlife, and 
National Marine Fisheries Service. Other regulatory issues include in-stream temperature and changes 

For an NPDES permit, the requirements could be more stringent than achievable through the existing 
advanced treatment facility depending on the beneficial uses of the stream designated in the Basin Plan 

and any applicable dilution. These requirements stem from the Basin Plan, CTR, SIP, or any applicable 

SCVWD has studied streamflow augmentation in the Coyote and Guadalupe watersheds. Table 6B-2 
presents the existing and potential beneficial uses for these water bodies from the 2011 San Francisco 

Bay Basin Plan. Only Los GatosCreekhas been designated asan existing MUN waterbody, in which case 
the CTR human health criteria apply and, depending on reasonable potential, could result in very 
stringent permit limits, which mayaffectacceptabletreatmentoptions. It is unlikely thattheRWQCB 


7 Santa Clara Valley Water District, Potable Reuse Report, Draft TM 7, Comparison of Potable Reuse Concepts 
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Table6B-1: Existing and Potential Beneficial UsesforGuadalupeand Coyote Watersheds 


Water Body 

MUN 

FRSH 

GWR 

COMM 

COLD 

MGR 

RARE 

SPWN 

WARM 

WILD 

REC-1 

REC-2 

Guadalupe Watershed 

Guadalupe River 



E 


E 

E 

E 

E 

E 

E 

E 

E 

Los Gatos Creek 

E 

E 

E 


E 

P 

E 

P 

E 

E 

E 

P 

Guadalupe Creek 


E 

E 


E 

E 

E 

E 

E 

E 

E 

E 

Alamitos Creek 


E 

E 


E 

E 

E 

E 

E 

E 

E 

E 

Coyote Creek Watershed 

Coyote Creek 



E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

Upper Penitencia Creek 


E 

E 


E 

E 

E 

E 

E 

E 

E 

E 

Lower Penitencia Creek 









E 

E 

E 

E 


Source: California RWQCB, San Francisco Bay Region, San Francisco Bay Basin (Region 2) Water Quality Control 
Plan (Basin Plan), Table 2-1, 2011. 


Notes: MUN: municipal and domestic supply; FRSFI: freshwater replenishment; G WR: groundwater recharge; 
COMM: commercial and sport fishing; COLD: cold freshwater habitat; MGR: fish migration; RARE: preservation 
of rare and endangered species; SPWN: fish spawning; WARM: warm freshwater habitat; WILD: wildlife habitat; 
REC-1: water contact recreation; REC-2: noncontact water recreation; E: Existing beneficial use; P: Potential 
beneficial use. 


Also, future state policies (for example the forthcoming MeHg objectives, Nutrient Policy, and Toxicity 
Policy) will impact treatment for inland water discharges and may require additional treatment. NPDES 

permits also have more significant associated civil and criminal liability for permit violations in 

6B.3.2 GWR Overview 

If the primary purpose of streamflow augmentation is the replenishment of the groundwater basin, and 
depending on the extent of recharge occurring along a specific reach of stream, a streamflow 

augmentation project could be considered a planned GWR project and the proposed regulations 
described in Table 6B-3 would apply. CDPH had a statutory mandate to adopt the GWR regulations by 
December31,2013. The regulations were formally adopted on June 18,2014asTitle22Division4 

Artinlfifi 1 Inrlimrt Pntahlf! Rp>iisp>- (TmiinHwatp>rRfinlenishment-Surface Annliratinnanrl Artir.lafi 2 
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Table6B-2: SummaryoftheGWR Regulations 


Subject Requirement 


Subject 

Requirement 

Background Monitoring 

Priorto operating a newGWR project, the projectsponsorshall collect at 
least four samples, at least one sample each quarter, from each potentially 

Boundaries Restricting 
Construction of Drinking 

Water Wells 

Project proponents must establish: 1) a“zoneof controlled potable well 
construction,” which represents the greatest of the horizontal and vertical 
distances reflecting the retention times required for pathogen control or 
for response retention time; and 2) a “secondary boundary” representing a 
zoneof potential controlled potable well constructionthat may be beyond 
the zone of controlled potable well construction thereby requiring 
additional study 

Note: Since it is not fully understood how the secondary boundary will be 
established, it will have to be negotiated with DDW; may lead to more 
restrictions on well development and required studies; more impacts in 

Source Control 

The recycled watermustcomefromawastewatermanagementagency 
thatadministersand implementsan industrial pretreatmentand pollutant 
source control program that includes at a minimum: 1) an assessmentof 
the fate of DDW-specified chemicals through the wastewater and recycled 
water treatment systems; 2) chemical source investigations and monitoring 
that focuses on DDW-specified and RWQCB-specified chemicals; 3) an 
outreach program to industrial, commercial, and residential communities 
for the sewershed tributary to the water reclamation plant to minimize 
chemical discharge; and 4) an inventory of chemicals, including new 
chemicalsfromnewsourcesorchanges toexisting sources, thatmay be 
discharged to the wastewater collection system. 

The wastewater management agency is in compliance with effluent limits 

Total Nitrogen (N) 

Must meet 10 mg/L in recycled water or recharge water before or after 
application (recharge water is recycled waterorthe combination of 
recycled water and diluent water). 

Note: Depending on the outcome of a Salt Nutrient Management Plan 
and/or Basin Plan groundwater objectives, a lower N limit may be imposed 

Total Organic Carbon 
(TOC) 

Surface application: TOCmax=0. 5 mg/LRecycled WaterContribution 
(RWC) in undiluted recycled waterpriortoapplicationorwithinthezoneof 
percolation, diluted percolated recycled water with the value adjusted to 
negate diluent water, orthe undiluted recycled waterpriorto application 
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Subject 

Requirement 


approved CEC indicator occurrence study in recycled waterand then 
propose at least 3 indicators to show performance is > 90%. 

The R WC = recycled water!(recycled water + diluent water) based on a 120 
month averaging period 

Subsurface application: Recycled water TOCmax = 0.5 mg/L 

Note: For surface application projects, treatment must considerthe level of 
TOCto be achieved or a TOC alternative approved by DDW; for subsurface 
application projects, the recycled water must receive advanced treatment 

/ooo oWi/onooW fraa/monf rW/oria I tn oo/i/o\/o fho T" 

MCLs 

Recycled water must meet all primary MCLs (except nitrogen compounds) 
in recycled water; fordisinfection byproducts for surface applications, 
compliance can be determined in the recycled or recharge water before or 
application; for disinfection byproducts for subsurface application, 
compliance can be determined in the recycled wateror recharge water; 
must meet all secondary MCLs in recycled water. 

Criteria Advanced 

Treatment (subsurface 
application projects) 

RO 

• Each membrane elementachieves a minimum sodium chloride (NaCI) 
rejection > 99.0% and an average (nominal) NaCI rejection > 99.2% 
using ASTM Method D4194-03 (2008), using the following substitute 

test conditions: 

- Tests are operated at a recovery > 15% 

- NaCI rejection is based on 3 or more successive measurements 

- An influent pH between 6.5 and 8.0 

- An influent NaCI concentration < 2,000 mg/L 

• During the20weeksoffull-scaleoperation, the membrane producesa 
permeate with no more than 5% of the sample results having T OC > 0.25 
mg/L. 

Advanced Oxidation (AOP) 

• Option 1 - Conduct an occurrence study that identifies 9 indicators 
representing 9 functional groups, with 0.5-log removals for 7 of the 
indicators and 0.3-log removals for 2 of the indicators; establish at least 
one surrogate oroperational parameterthat reflects the removal of at 
least 5 of the 9 indicators (one of the surrogates must be monitored 
continuously); confirm the results using a pilot study via challengeor 
spiking tests. 

• Option 2 - Conduct pilot testing that includes challenge or spiking tests 
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Subject 

Requirement 


Product water must meet MCLs. 

Note: These requirements apply only to subsurface application or direct 
injection to a groundwater aquifer. The requirements do not apply directly 
to surface discharge. 

Pathogen Control 

Surface application: At a minimum, recycled water applied must meet 
California Codeof Regulation Title 22 disinfected tertiary effluent 
requirements 

All GWR projects: The treatment system must achieve a 12-log enteric virus 
reduction, a 10-log G/arcf/'acyst reduction, and a 10-log Cryptosporidium 
oocyst reduction using at Ieast3 treatment barriers; for each pathogen, a 
separate treatment process can only be credited up to a 6-log reduction 
and at least 3 processes must each achieve no less than 1.0-log reduction; 
the retention time credit for virus is 1-log/month. 

Surface application: If a project meets meetTitle22 disinfected tertiary 
recycled requirements or provides advanced treatment for the full recycled 
waterflowand 6 months retention underground, a project will be credited 

with 10-loa Giardia cvst reduction and 10-loa Crvotosooridium oocvst 

Diluent Water MCLs 

Must meet primary MCLs and secondary MCLs with the exception of color, 
odor, and turbidity. 

Note: Significant issue for surface spreading projects that use stormwater 
for diluent waterto obtain diluent water credit and would lower allowable 

n\ a /r^ 

Initial RWC 

The R WC=recycled water/(recycled water+diluent water) based on a 120 
month averaging period. 

Surface application: For surface spreading projects, up to 20% unless an 
alternative initial RWC is approved by DDW based a treatment processes 
preceding surface application can reliably achieve aTOC20-week running 
average no greater than 0.5 mg/L. 

Subsurface application: To be determined by DDW. 

Note: A surface spreading project must start at 20% unless DDWhas 
approved a higher RWC and advanced treatment is provided to meet a TOC 
concentration of 0.5 mg/L; a subsurface application project has the 

Increased RWC 

Surface application: Sequential incremental increases £ 50% and s 75% 
allowed if: T OC 20-week average for prior 52 weeks=0.5 mg/L+RWC 
proposed max (e.g., can occurafterfirstyear); approved by DDWand RWQCB; 
received a permit allowing operation atthe increased maximum RWC; 
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Subject Requirement 



Subsurface application: Increasesallowed if:TOC20-weekaverageforprior 
52 weeks=0.5 mg/L; approved by DDWand RWQCB; received a permit 

NLs 

Recycled Water: Actions to be taken if an NL is exceeded in the recycled 
water or recharge water after application (excluding the effects of dilution), 
including additional monitoring and potentially suspension of application of 
the recycled water. 

Diluent Water: Must ensure that diluent water does not exceed an NL and 

have a plan in place on actions to be taken if exceed an NLfor credit prior 
to the operation of a project, diluent water must meet NLs. 

Note: Because DDW can revise or add NLs without going through a public 

Response Retention 

Time 

Recycled water must be retained underground for a period of time 
sufficient to identify treatmentfailures and implement actions, including 
the plan to provide an alternative watersupplyortreatment; the minimum 
time is two months; it must be validated using an added traceror a DDW- 
approved intrinsic tracer (first 10% peak tracer unit value arrives at 
downgradient monitoring point). 

Alternatives 

Aprojectsponsorcan use an alternative if it provides thesame level of 
public health protection; has been approved by DDW; if required by DDW 
or RWQCB, the projectsponsorwill conduct a publichearing; an expert 
panel must reviewthe alternative unlessotherwise specified by DDW. 

Note: Allows for alternatives to all sections of the proposed G WR 

Engineering Report 

Must obtain a DDW-approved engineering report. 

Note: To facilitate approval, recommend early and frequent discussions with 
DDW regarding the report outline and questions regarding the draft report. 


6B.3.3 Previous Studies 

SCVWD’s Potable Reuse Report DraftTM 2 Stream Flow Augmentation (District, 2012)summarized past 
studies by the City of San Jose and SCVWD fora streamflow augmentation project along the Guadalupe 

River and Coyote Creek. In the 1990s, the City evaluated a streamflow aug mentation concept as part of 
its South Bay Action Plan, which incl udeda wide arrayofactionsthatwouldsupporttheCity in meeting 
existing and potentialfutu re RWFNPDES permit conditions. AlthoughtheCityobtained an NPDES 
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implement the project due to the success of SBWR in flow diversion and to decreasing wastewater flows 
at the RWF. 

In 2003, in conjunction with a pilot streamflow augmentation project between SCVWD and Metropolitan 
waterDistrict, SCVWD augmented this project with a WateReuse Research Foundation projectto 
evaluate the waterquality impacts ofastreamflowaugmentationprojectongroundwaterand surface 
water, assess the required level oftreatmentforrecycled waterusedforsuch a project, and identify and 
recommend solutions to regulatoryand implementation issues fora project. Thestudy evaluated the 
degradation of CECs by natural processes and determined that the RWF recycled water and two of six 
creek sites studied exceeded a non-regulatory threshold concentration of 50 ng/l perfluorooctane 

SCVWD revisited streamflow augmentation in the Draft Potable Reuse Report (District, 2012), 
considering the use of ad vanced treated water in the Coyote or Guadalupe Watersheds. SCVWD is party 

to an agreement with stateand federal resource agencies and local environmental groups called the 
Fisheries and Aquatic Habitat Collaborative Effort (FAHCE). The FAHCE is a negotiated settlement 
stemming from an SWRCB water rights challenge filed by environmental groups regarding the stream 
diversion practicesof SCVWD, and developed rulecurvesforreservoiroperations. SCVWD isdeveloping 
its Three Creeks Habitat Conservation Plan (Three Creeks HCP) to obtain an Endangered Species Act 
Section 10 permitfrom the National Marine Fisheries Service for potential impacts tosteelhead trout 
from District water supply operations and maintenance activities in the Guadalupe River and Stevens 

-i _4.^ -r^r. .ir :11 ±i—__: — i: — a: .-~ o r^\ _ 1 ^ 4 .^ 

Potential issues for a streamflow aug mentation project using recycled water include: 

• “Increases instreamtemperatureresultingfromdischargeshigherthan the receiving waters 
(RWOCB Basin Plan and [California Fish and Wildlife] regulation requiresthatdischarge not 

change in-stream temperatures by more than 5 F or 2.8 C). 

Changes in in-stream flow conditions that have been negotiated through FAHCE and the Three 
Creeks HCP. Thiscould be particularly problematicon streams such asGuadalupeandPenitencia 
which are thought to be valuable spawning and rearing habitat for steelhead trout. 

Potential introduction of substances that are biostimulatory, endocrine-disrupting, toxic or 

• chronically toxic into waters containing protected species such as steelhead and Chinook 


8 Reinhard, M., M. Plumlee, H. Ashktorab, P. John, J. Larabee. (2006) Attenuation of Emerging Contaminants in 
Streams Augmented with Recycled Water. WateReuse Research Foundation, Alexandria, VA. 
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SCVWD concluded that a streamflow augmentation project would require significant environmental 
study underthe California Environmental Quality Actand considerable evaluation to acquire the 

required permits, much more so than when an NPDES permit was received in 2000 and more than is 
required for recharge pond projects. It could also be challenging to incorporate streamflow 
augmentation into the Three Creeks HOP. SCVWD identified thefollowing studies that might be 

• Temperature studies, particularly for cold-water fisheries in the watersheds; 

* Flow requirements for anadromous fisheries at different life stages; 

Effects of additional stream flow on riparian and aquatic habitat; and 


6B.4 Conclusions 

Both reservoir and streamflow augmentation projects face a challenging regulatory/permitting 
environment as surface water discharges of treated wastewater are considered discharge of a “waste” 

to the waters of the United States. Regulations for reservoir augmentation are currently under 
development by DDW and projects are approved on a case-by-case basis, requiring extensive 
coordination with regulatory agencies. Additional study is necessary to demonstrate to regulators and 
resource agencies that recycled water could be discharged to surface water bodies without negatively 
affecting wildlife in the study area. These permitting challenges are potentially greater than required for 
other potable reuse options underconsideration. SCVWD’s evaluation of reservoiraugmentation 
alternatives for the Anderson Reservoir, the most promising District location, determined that the costs 
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Appendix 6C: Existing Ozone-BAC 
In s tallations 


Table 6C-1: Projects/Plants Using Ozone-BAC 


Facility Name 

Location 

Year 

Installed 

(Upgraded) 

Scale/ 

Capacity 

Application 

Processes 

Comments/Source 

Fred Hervey 

Water 

Reclamation 

Plant 

(FHWRP) 

El Paso, 

Texas 

1985 

(2008) 

Full-Scale 

10 mgd 

Reclaimed 

Water for 

Direct 

Reuse and 

Aquifer 

Recharge 

(Indirect 

Potable 

Reuse) 

High-pHLime 

-> 2-stage 

RecarbonationA 

Sand 

Filtration^ Pre- 

Ozonation/ 

Disinfection-^ 

GAC Filtration 

• (Oneby, Bromley, 
Borchardt, & 
Harrison, 2010) 

• Ozone primary 

disinfection 

• GAC polishing 

filters for 

assimilable 

organic compound 
(AOC), synthetic 
organic 

compounds (SOC) 

and taste and 

odor removal 

• Taste and odor 

control 

Denver 

Potable 

Water 

Demonstrati 

on Project 

Denver, 

Colorado 

1992 

Pilot 

70 gpm 

Reclaimed 

Water for 

DPR 

High-pHLime 

A Sedimentati 

on A Recarbon 

ation 

A Filtration-^ 

UV -»GAC Filtration 

RO orUF^Air 

Stripping-» Po 

st- 

• (van Leeuwen, 
Pipe-Martin, & 
Lehmann, 2003) 
Evaluatefeasibility 
for direct potable 

reuse 

• Met orexceeded 

drinking water 

standards 

• Removed organic 
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Facility Name 

Location 

Year 

Installed 

(Upgraded) 

Scale/ 

Capacity 

Application 

Processes 

Comments/Source 

Lake 

Lake 

Pilot 

Reclaimed 

Pre-Ozonation 

• (Levine, 

Arrowhead 

Arrowhea 

5.3 gpm 

Water for 

BAC 

Madireddi, 

Water 

d, 


Potable 

Filtration -> UF 

Lazarova, 

Reclamation 

Pilot Plant 

(LAWRPP) 

California 

1995 


Reuse 

RO -> 

Post-Ozonation 

Sten strom, & 
Suffet,2000) 

• Treatment 

efficiency tested 

• Oxidized bulk 

organics to 
produce lower 

South 

Queensla 

Full-Scale 

Reclaimed 

BNR Denitrification 

• (van Leeuwen, 

Caboolture 

nd, 

2.6 mgd 

Water for 

(MBBR) 

Pipe-Martin, & 

Water 

Australia 


Reuse and 

Pre- 

Lehmann, 2003) 

Reclamation 

Plant 

(SCWRP) 

1999 


River 

Discharge 

Ozonation^ Co 

agulation-^ DA 

F-> 

Sand 

Filtration-^ Oz 

onation 

BAC 

Filtration-^ Pos 

t-Ozonation 

• Nutrient goalsof 
<1 mg/L TN and 
<0.1 mg/L TP 

• 36% COD removal 

• Less effective 

against protozoa, 

bacteria and virus 

• Most of TN 

removal is at the 

BNRplantusinga 

MBBR 

• Clearwater 

contamination 
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Location 





Facility Name 

Year 

Installed 

Scale/ 

Capacity 

Application 

Processes 

Comments/Source 


(Upgraded) 





Goreangab 

Windhoek 

Full-Scale 

Reclaimed 

PAC^ 

• (Menge, no date) 

Reclamation 

, Namibia 

5.5 mgd 

Water for 

Pre-Ozonation 

• Blended with 35% 

Plant 

2002 


Direct 

-> Coag./Flocculati 

surface water 




Potable 

Reuse 

on -> DAF -> 

• 1-1.5 mg ozone/1 




Rapid Sand Filtration 

mg DOC 





Ozonation -> 

• Ct-15 to 20 





BAC Filtration 

minutes 





-> GAC Filtration 

• High MW 





-» UF 

compounds 





-> Chlorination/Sta 

oxidized and 





biliza tion 

removed by BAC 






• Filters - 30 







F. Wayne 

Gwinnett 

Full-Scale 

Reclaimed 

Chemical Clarification 

• (Oneby, Bromley, 

Hill Water 

Reclamation 

County, 

40 mgd 

Water for 

Lake 

Borchardt, & 

Pre-ozonation 

Georgia 


Harrison, 2010) 

Center 

2003 


Discharge 

Granular 

• UsedforlPRwith 

(FWHWRC) 

(2006) 



Media Filtration 

discharge ahead of 





or MF -> Pre- 

Lake Lanier and 





Qzonation^ 

k I/-n \ A / 1 l~1 

Reno-Stead 

Reno, 

Pilot 

Reclaimed 

Phase 1: 

• (Gerrity, etal., 

Water 

Nevada 

10.6 gpm 

Water 

UF^ Ozone/ 

2011) 

Reclamation 

2010 



H 2 0 2 ^ BAC 

• Tested as 

Facility 




Filtration 

alternative to FAT 

(RSWRF) 




Phase2: 

• Effectively 





Sand Filtration 

reduced TrOCs 





-> Ozone/H 2 0 

• Reduced estradiol 





2 ^ BAC 

and steroid 





Filtration 

hormones (except 
estrone) to below 

MRLs. 






• BAC reduced TCPP 






anHTHFP 
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Appendix 6D: Concentrate Management Options 

This appendix describes concentrate disposal, minimization, and treatment options for the centralized 
and satellite potable reuse pathways and evaluates these strategies and technologies for concentrate 
management, including advantages and disadvantages. These concentrate management options were 
developed in parallel with the pathways (Section 6). One concentrate management option is selected for 
the purposes of alternatives development (Section 7), which is presented at the end of this appendix. As 
noted in the implementation plan (Section 10), additional brine management studies will be conducted 
as part of the programmatic implementation for the long-term potable reuse projects. 

Table 6D-1 lists the concentrate disposal and minimization optionsthat are discussed in thisappendix. 


Table 6D-1: Concentrate Disposal, Minimization, and Treatment Options 



Disposal Options 


Minimization Options 

1 . 

Existing SJ/SC RWF outfall 

1 . 

Inter-stage lime softening 

2. 

Return for treatment at SJ/SC RWF and 

2. 

High recovery RO 


SVAWPC 

3. 

Ion exchange enhancing technologies 

3. 

Existing regional deepwateroutfalls 

4. 

Emerging technologies 

4. 

Existing regional shallow water outfall 



5. 

New deep wateroutfall 



6. 

Evaporation ponds 



7. 

Engineered wetlands 



8. 

Existing salt ponds 



9. 

Deep well injection 



10. 

Zero liquid discharge 



11. 

Emerging technologies 




6D.1 Contributing Studies 

This section summarizes the following contributing studies that have been completed for RO 
concentrate management, which focused on adding concentrate to the RWF final effluent. 

National Pollutant Discharge Elimination System (NPDES) Permit Compliance Assessment 
Chronic Toxicity Testing of Reverse Osmosis Reject Water at Bench Scale (Final Internal Draft, 
July 1,2011).” 

6D.1.1 NPDES Permit Compliance Assessment 

As partofthe NPDES Permit Compliance AssessmentTM (Attachment A), the NPDES Permitcompliance 
for chemical constituents for increasing levels of concentrate discharge conveyed from the RO units to 
the RWF outfall to Mallard (Artesian) Slough was evaluated. Forthe analysis of chemical constituents, a 
mass balance model was developed to estimate final effluent concentrations for conventional, 
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non-conventional, and toxic constituents using concentrate percentages in final effluent ranging from 
0 to 15 percent. 

Whole effluenttoxicityimpactsareaddressed conceptually. However, when theSVAWPCstarted 
operation in2014, theCityinitiatedachronictoxicity bench-scale testing prog ram to estimate toxicity 
impacts from various percentages of concentrate in RWF effluent. Additional chronic toxicity testing 
using Ceriodaphnia dubia was conducted in May, June, July, and October2014for brine percentages of 
0.5,1,2,4, and 8 percent. The chronic toxicity testing passed forthese brine percentages, which 
indicates that brine concentrations up to 8 percent in the RWF outfall would not exceed the RWF’s 
permit conditionfortoxicity. Since the recommended plan would result in brine percentages up to 15 
percent, additional toxicity testing should be conducted to better understand the impact RO 
concentrate discharge up to 15 percent. It would be advisable to test concentrations higherthan 15 
percent since the brine percentages are based on RWF wastewaterflow projections, which may not be 
realized. 

When the when the TM was written in summer/fall 2013, it was thought that an Instream Waste 
Concentration (IWC), i.e., a dilution creditfortoxicity, might bea way to comply with potential toxicity 
issues caused by brine. An IWC was investigated as part of the City’s most recent RWF NPDES permit 
renewal (the current permitwasadopted on September 10,2014). Due to the uncertainty of thedraft 
statewide toxicity policy, it isunknown howanlWCcouldbeappliedunderafuture toxicity policy. Any 
possible application of an IWC would be separate from the RWF NPDES permit. 

It is expected thatthe RWFwill not havesignificantNPDES Permit compliance issues forfinal effluent 
mixed with 15 percent concentrate, if City staff closely monitor final effluent concentrations for 
ammonia and cyanide. As the concentrate percentage in the final effluent increases, it is recommended 
that RWFstaff continue theircurrentstandard practice ofsampling early inthemonthforammoniaand 
cyanide. Ifan elevated value isobserved, it would be prudentto conduct additional sampling to verify 
thedata point. Additionally, with morefrequentsampling, the monthlyaveragevaluesareexpected to 
comply with the AMELs for cyanide and ammonia. 

6D.1.2 ChronicToxicity Testing of Reverse Osmosis Reject Waterat Bench 

Scale (Final Internal Draft, July 1, 2011) 

The SCVWD conducted acute and chronic toxicity bench scale testing on SJ/SC RWF final effluent 
blended with 2 percentand 9 percent of RO concentrate extracted from secondary effluentatthe RWF 
between December2009and June2010. Chronictoxicity testing conducted bySCVWD measuring 
Ceriodaphnia dubia, a freshwaterflea, for reproduction and Thalassiosirapseudonana, a marine diatom, 
forgrowth, resulted in several tests in which slighttoxicity wasobserved in the blend but not in the RWF 
final effluent. Chronictoxicity testing conducted by the City indicated reduced growth in both2 percent 
and 9 percent RO concentrate blends compared to control cultures and were therefore toxic. 
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The test results raised concerns that an AWPF with up to 9 percent of RO concentrate blended with RWF 
final effluent could lead to increased monitoring requirements and could even lead to sporadic incidents 
ofchronictoxicity.lf TTia/ass/os/'raisfoundtobe more sensitive to blended effluent than Ceriodaphnia, 
then the next National Pollutant Discharge Elimination System (NPDES) permitforthe RWF could include 
a requirementto conduct monthly toxicity testing using Thalassiosira. The RWF's recent history of 
episodicchronictoxicity using Ceriodaphnia, which culminated in a RWF's Toxicity Reduction Evaluation 
(TRE) in 2010, demonstrated that the RWF final effluent is at least occasionally very close to the 
threshold of unacceptable chronic toxicity using current testing methods. 

It was unlikely that the constituents in RWF final effluent which caused sporadicchronictoxicity to 
Ce/7odap/in/a are the same constituents that occasionally caused toxicity to Thalassiosira. Thalassiosira 
appears to be more sensitive to RO concentrate. Based on SCVWD's testing, Thalassiosira may also be 
more sensitive to RWF final effluent without RO concentrate. It is possible that the State Water 
Resources Control Board (WaterBoard)could require the RWFto testtwochronictestspecies if both 
showsignificantsensitivityto RWF final effluentduring the next Effluent Characterization (toxicity 
screening), conducted approximately one year prior to the next Permit renewal in May 2014. The State's 
proposed Whole Effluent Toxicity (WET) Policy includes a requirement to use a statistical evaluation tool 
knownastheTestofSignificantToxicity(TST).Thiscould increase the RWF’s chronictoxicitytrigger 
exceedances or cause violations, particularly if Thalassiosira testing is required in the future. 

The report provided several conclusionsand possible strategies: 

It may be possible to petition the Water Board to exclude Thalassiosira from consideration in 
the next effluent characterization study prior to the next NPDES Permit renewal. The worst case 
scenario would be for the Water Board to impose a requirement to routinely test both chronic 
species. 

The State's proposed WET Policy would replace the RWF's current toxicity triggers with 
numerical limits. Any exceedance of a numerical limit could be assessed as a violation of the 
NPDES permit. The results of SCVWD and City testing alone suggested thatthe additional riskof 
toxicity is 33.3 percent for Ceriodaphnia using a 9 percent concentrate blend, and 33.3 
percentfor Thalassiosira using both 2 percentand 9 percent concentrate blends. It is likely that 
the addition of concentrate to RWF final effluentwould at leastslightly elevate the riskoffuture 
WET violations. 

An alternative plan would be to divert the RO concentrate water to RWF headworks. Depending 
on the underlying factors causing chronic toxicity, passing the RO concentrate through the 
entire RWF treatment process may decrease the level of toxicity in the effluent as needed. 
However, returning concentrate to the headworks would increase the TDS of the secondary 
effluentwhich would impact theTDSofAWPFfeed water; and hence the AWPF productwater. 
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There is possibility of receiving dilution creditfor WET. Nearly all of the chronictoxicity in RWF 
final effluent observed during the recent TRE was above 50 percent effluent threshold. All of the 
toxicity observed during the testing conducted by SCVWD and the City was above a 50 percent 
effluent threshold. This means that a dilution credit equal to the one applied to the RWF for 
cyanide, which could potentially solve the RWF's WET issues. Subsequent to the completion of 
this study, the City noted that there may be the possibility of receiving dilution creditfor WET 
under the future statewide toxicity policy, although application and implementation of dilution 
credits for toxicity remain unclear. 

See Attachments forthe full report. 

6D.1.3 Conclusions 

Based on these previous studies, discharging the RO concentrate to the RWF outfall could have potential 
impacts on the RWF’s chronictoxicity permit requirement. The City and SCVWD performed additional 
chronictoxicity testing in2014 aftertheSVAWPCbecameoperational. The testing passed forbrine 
percentages up to 8 percent, which indicates that brine concentrations up to 8 percent in the RWF 
outfall would notexceed the RWF’s permitconditionfortoxicity. Since the recommended plan would 
result in brine percentages up to 15 percent, additional toxicity testing should be conducted to better 
understand the impact RO concentrate discharge up to 15 percent. It would be advisable to test 
concentrations higherthan 15 percent since the brine percentages are based on RWF wastewater flow 
projections, which may not be realized. 

6D.2 Disposal Options 

The following concentrate disposal options are discussed in th is section: 

Existing SJ/SC RWF Outfall (Disposal Options la and 1b) 

Return for treatment at SJ/SC RWF and SVAWPC (Disposal Options 2a and 2b) 

Existing regional deep water outfalls (Disposal Option 3) 

Existing regional shallow water outfall (Disposal Option 4) 

New outfall north of Dumbarton Bridge (Disposal Option 5) 

New outfall to Coyote Point (Disposal Option 6) 

Evaporation ponds (Disposal Option 7) 

Engineered wetlands (Disposal Option 8) 

Existing salt ponds (Disposal Option 9) 

Deep well injection (Disposal Option 10) 

Zero liquid discharge (ZLD) (Disposal Option 11) 

Emerging technologies (Disposal Option 12) 

This section providesan overview and a summary of the advantages and disadvantagesforeach 
concentrate disposal option. 
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6D.2.1 Existing SJ/SC RWF Outfall (Disposal Options la and 1b) 

Onestraightforwarddisposaloption istosend concentrate from eithera centralized orsatellite facility 
to the existing RWF outfall. The RWF outfall is a shallow discharge into the Artesian Slough, which is a 
tributary tosouthern San Francisco Bay (Bay). The concentrate stream would besentto the chlorine 
contact basins (i.e., those that are not used for recycled waterdisinfection) to blend with the RWF 
effluent prior to discharge. This would be similar to the approach that was used at the SVAWPC when it 
began operation in March 2014. 

SCVWD and the City had previously conducted bench-scale testing foracute and chronic toxicity of RWF 
final effluent combined with 2 percentand 9 percent of concentrate from an RO process treating RWF 
secondary effluent. The City and SCVWD performed additional chronic toxicity testing using 
Ceriodaphnia dubia in 2014 afterthe SVAWPC became operational. The testing was conducted in May, 
June, July, and October2014forbrine percentagesof 0.5,1,2,4, and 8 percent. The chronictoxicity 
testing passed for these brine percentages, which indicates that brine concentrations up to 8 percent in 
the RWF outfall would not exceed the RWF’s permit condition fortoxicity. Since the recommended plan 
would result in brine percentages up to 15 percent, additional toxicity testing should be conducted to 
betterunderstand the impact ROconcentratedischarge upto 15 percent. Itwould beadvisabletotest 
concentrations higher than 15 percent since the brine percentages are based on RWF wastewater flow 
projections, which may not be realized. 

ItshouldbenotedthattheRWFeffluentwillbe changing in thefuture as the RWF treatment processes 
are upgraded and expanded. Therefore, the additional toxicity testing being conducted after the 
SVAWPC became operational in March 2014 may not be indicative of future conditions when an AWPF 
for potable reuse eventually comes online because of the different characteristics offuture RWF 
effluent. Any potential concentrate management concepts that involve the RWF need to be coordinated 
with the City’s Capital Improvement Program by developing a plan to mimicfuture RWF final effluent 
combined with the future amount of RO concentrate. 

The centralized and satellite pathways would approach this disposal option as described below. 

6D.2.1.1 Centralized Facility (Disposal Option 1 a) 

Figure6D-1 represents theflowschematicfora centralized facility that conveys concentration to the 
RWF outfall. Aflow balance wasdeveloped to calculate the percent of concentrate in the final RWF 
effluent. Additional information about the flow balance and the calculations are included in Attachment 
C. 

Previousworkestimatedarangeoffutureinfluentwastewaterflowprojections.themagnitudeofwhich 
depend on the source of the population projections. The range of wastewater flow projections 
(minimum, average, and maximum) were used to estimate the percent concentrate in the RWF effluent. 
The wastewater flow projections for 2025 and 2035 are summarized in Table 6D-2. 
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Table 6D-2: RWF Wastewater Influent Flow Projections for 2025 and 2035 


RWF Wastewat er Inf luent Flow Projections (mgd) 
Year Minimum Average Maximum 


2025 105 115 126 

2035 109 124 139 

Source: Task 2.2.1 TM 


Figure 6D-1: Schematic for Centralized Treatment Flow Balance (Disposal Option la) 


From 

Collection 

System 


Secondary Tertiary Title 22 



I RO 


To 

Existing 

Outfall 


Disinfection 


(Concentrate 


The existing outfall would receive concentrate from both the SVAWPC and the centralized AWPF. The 
percent of concentrate in the RWF effluent was estimated forthe years 2025 and 2035. The seasonal 
variation of the NPR demands was taken into account since the percent of concentrate in the effluent 
would increase when the NPR demands are the highest (i.e., summer months). The NPR seasonal 
demands are based on 2012 data, which are assumed to be typical for subsequent years, and are as 
follows: 


Minimum NPRflow = 50 percent ofannualaverageNPRflow(February2012) 

Maximum NPRflow = 160 percent of annual average NPRflow (August 2012) 

The percentages of concentrate from both the SVAWPC and the centralized AWPF in the RWF final 
effluent forthe years 2025 and 2035 are summarized in Table 6D-3. These estimates are based on the 
maximum potable reusedemand assumptionsforan average hydrological year. Duringdrought 
conditions the maximum potable reuse demand may be higher. 
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Table 6D-3: Centralized Pathway-Amount Concentrate in RWF Final Effluent 

(Disposal Option la) 


Amount of Concentrate in RWF Final Effluent 2 


Yearand 

Demand 

Assumptions 


Seasonal 

Demand 


Treatment Option 
1 

(MF+RO + UV) 
mgd % 


T reatment Option 2 
(MF+RO+AOP) 


Treatment Option 
3 

(Ozone + BAC) 
mgd % 


2025 

Winter 

3.3 

4 

4.3 

5-6 

0.9 

1 

PR: 25,000 AFY 

NPR: 15,000 AFY 

Summer 

4.1 

5-7 

5.1 

7-10 

1.7 

CO 

1 

CM 

2035 

Winter 

3.3 

^r 

l 

CO 

5.9 

7-9 

0.9 

1 

PR: 35,000 AFY 

NPR: 15,000 AFY 

Summer 

4.1 

cn 

1 

6.7 

9-14 

1.7 

CO 

1 

CM 


Notes: 


1 - The range of percentages represents the range for the minimum and maximum wastewater projections. The 
higher percentages correlate to the minimum wastewater projection (i.e., when the wastewater flow rate is lower, 
then the concentrate would be a higher percentage of the final effluent) and the lower percentage correlates to the 
maximum wastewater projection (i. e., when the wastewater flow rate is higher, then the concentrate would be a 
lower percentage of the final effluent). 

2-RO concentrate in RWF final effluent is combined flows from both the new A WPF and the existing SVA WPC. 


The calculated maximum amount of concentrate in the RWF final effluent is 14 percent, which is for year 
2035 minimum wastewaterprojection (109 mgd)formaximum potable reuse (35,000 AFY)during 
summer conditions when NPRdemandsare highest. This is within the 15 percent limit previously 
determined that could be accommodated in the RWF final effluent without exceeding NPDES numerical 
limits. If the wastewater projections are lower than average, then the concentrate may require 
treatment insummermonthstoavoid permit non-compliance. Table 6D-4 lists the advantagesand 
disadvantages of this disposal option forthe centralized pathway. 
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Table 6D-4: Advantages and Disadvantages for Existing SJ/SC RWF Outfall 
(Centralized Pathway) (Disposal Option la) 



Existing outfall with available capacity. 
Local strategy within City’scontrol. 
Simple operations. 

Low capital and operationsand 
maintenance (O&M) costs. 


Risk of sporadic chronic toxicity 
incidences, which will be evaluated 

fu rtherby the City and SCVWDafterthe 
SVAWPC is in service. 

Regulatory liability forregulatory 
infractions between the City and 
SCVWD. Sewer rate payers must be 
insulated from regulatory liability 
stemming from discharge. 


• Challenging institutional rolesand 
responsibilities. 


6D.2.1.2 Satellite Facilities (Disposal Option 1 b) 

This disposal option would require dedicated pipelines (force mains) to convey concentrate stream from 
each satellite location at Coyote, Penitencia, and Los Gatos to the RWF chlorine contact basin s (i.e., 
those that are not used for recycled water disinfection). The main difference compared to the 
centralized pathway is the higher construction cost for pipelines and higher energy usage to pump the 
concentrate streamsth rough the pipelinesto the RWF outfall. The percentof concentrate in thefinal 
RWF effluent was estimated using the flow balance (Attachment B). The percentages of concentrate 
from both the SVAWPC and the satellite AWPFs in the RWF final effluent for the years 2025 and 2035 
are summarized in Table 6D-5. These estimates are based on the maximum potable reuse demand 
assumptions. 
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Table 6D-5: Satellite Pathway-Amount of Concentrate in RWF Final Effluent 

(Disposal Option 1b) 


Yearand 

Demand 

Assumptions 


NPRSeasonal 

Demand 


Amount of Concentrate in RWF Final Effluent ’ 

Treatment Option 1 Treatment Option 2 Treatment Option 3 

(MF + RO + UV) (MF + RO + AOP) (Ozone+ BAC) 

mgd % mgd % mgd % 


2025 

PR: 25,000 AFY 
NPR: 15,000 AFY 

Winter 

5.9 

7-9 

5.9 

7-9 

1.2 

1-2 

Summer 

6.7 

10-13 

6.7 

10-13 

2.0 

3 

2035 

PR: 35,000 AFY 
NPR: 15,000 AFY 

Winter 

6.0 

6-9 

8.1 

9-13 

1.2 

2 

Summer 

6.9 

8-12 

9.0 

12-19 

2.0 

1-3 


Notes: 

1 - The range of percentages represents the range for the minimum and maximum wastewater projections. The 
higher percentages correlate to the minimum wastewater projection (i.e., when the wastewater flow rate is lower, 
then the concentrate would be a higher percentage of the final effluent) and the lower percentage correlates to the 
maximum wastewater projection (i. e., when the wastewaterflow rate is higher, then the concentrate would be a 
higher percentage of the final effluent). 

2-RO concentrate in RWF final effluent is combined flows from both the new A WPF and the existing/expanded 
SVAWPC. 


The maximum amount of concentrate calculated in the RWF final effluent is 19 percent, which is for year 
2035 minimum wastewater projection (109 mgd)formaximum potable reuse (35,000 AFY)during 
summer conditions when NPRdemandsare highest. This isslightlyhigherthan the 15 percent limit 
previously estimated that could be accommodated in the RWF final effluent without exceeding NPDES 
numerical limits. Therefore, the concentrate may require treatment in summer months if a full advanced 
treatment option is used in all satellite facilities in order to avoid permit non-compliance. 


In orderto provide source waterforthe satellite AWPFs in the SBWR system, the SVAWPC would have 
to be expanded to meet the additional demand. 

Table 6D-6 summarizes the expanded RO production capacity of the SVAWPC required to meetthis 
requirement. 


Table 6D-6: Satellite Pathway SVAWPC Expansion (Disposal Option 1 b) 


TreatmentOptionl TreatmentOption2 Treatment Option 3 

(MF + RO + UV) (MF + RO+AOP) (Ozone+BAC) 



Expansion 

Required 

Total 

Capacity 

Expansion 

Required 

Total 

Capacity 

Expansion 

Required 

Total 

Capacity 

2025 

8 mgd 

16 mgd 

8 mgd 

16 mgd 

4 mgd 

12 mgd 

2035 

8 mgd 

16 mgd 

12 mgd 

20 mgd 

4 mgd 

12 mgd 


Notes: 

1-The current design production capacity of the SVA WPC is 8 mgd. 
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Table 6D-7 lists the advantages and disadvantages of this disposal option forthe satellite pathway. 

Table 6D-7: Advantages and Disadvantages for Existing SJ/SC RWF Outfall 
(Satellite Pathway) (Disposal Option 1b) 


Advantages Disadvantages 


• Existing outfall with available capacity. Risk of sporadic chronic toxicity 

• LocalstrategywithinCity’scontrol. incidences, which will be evaluated 

further by the City and SCVWD after the 
SVAWPC is in service. 

• High percentage of concentrate in RWF 
final effluent during year 2035, summer 
conditions with minimum wastewater 
projections. 

• Construction of long pipelines to convey 
concentrate to theoutfall. 

• High O&M costs associated with pumping 
long distances. 

• Regulatory liability for regulatory 
infractions between the City and SCVWD. 
Sewer rate payers must be insulated from 
regulatory liability stemming from 
discharge. 

• Challenging institutional rolesand 
responsibilities. 


6D.2.2 Return for Treatment at SJ/SC RWF and SVAWPC (Disposal Options 
2a and 2b) 

If toxicity testing shows thatthefirstdisposal option of sending concentrate to the RWFfinal effluent 
causes chronic toxicity incidences, an alternative disposal option would be to return the concentrate to 
the RWF for primary/secondary treatment and additional treatment at the SVAWPC. This is the 
alternate concentrate disposal approach that will be adopted by the SVAWPC once it commences 
operations. The City has indicated that any disposal option that increases the TDS levels of the RWF final 
effluent would not be supported; however, the City would be open to allowing a pilot demonstration 
project to demonstrate that this disposal option does not impact the RWF wastewater treatment 
operation nor result in significant TDS increase in the final effluent or significant increases of individual 
dissolved constituents. Satellite and centralized pathways would approach thisdisposaloptionas 
described below. 
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6D.2.2.1 Centralized Facility (Disposal Option 2a) 

Concentrate from a centralized AWPF would be pumped back to the RWF primary/secondary treatment. 
Under this disposal option, the concentrate would blend with wastewater and be treated at the RWF. A 
sidestream of secondary effluentwould be treated atanexpandedSVAWPCsothatthe blended 
recycled waterin the SBWRsystem would still meetthe salinity goalsof500 mg/L. Whilethis would 
theoretically reduce the leveloftoxicityinthe RWFeffluent compared tosendingconcentratedirectly 
to theoutfall, concentrate return to the RWF would increasetheTDSofthesecondary effluent, which 
would inturn increase theTDSinthe RWFfinal effluent. TheTDSconcentrationsinthe RWFforeach 
treatment option were estimated using the flow balance (Attachment B) and then compared to the 
average incoming TDS of 720 mg/L. The increased TDS concentrations are summarized in Table 6D-8. 


Table 6D-8: Centralized Pathway -TDS Concentrations in RWF Streams (Disposal Option 2a) 


Yearand 

NPRSeasonal 

Demand 

TDS Concentrations in RWF Influent 1 

Demand 

Assumptions 

Treatment Option 1 
(MF + RO + UV) 

Treatment Option 2 
(MF + RO + AOP) 

Treatment Option 3 
(Ozone+ BAC) 

2025 

Winter 

840-870 

890-940 

750-760 

PR: 25,000 AFY 
NPR: 15,000 AFY 

Summer 

900-950 

960-1,040 

790-810 

2035 

PR: 35,000 AFY 
NPR: 15,000 AFY 

Winter 

830-860 

940-1,040 

750-760 

Summer 

870-940 

1,020-1,180 

780-800 


Notes: 

1-The range of TDS concentrations represents the range for the minimum and maximum wastewater projections. 
Currently, the average influent TDS is 720 mg/I. 


DuetoROconcentratefromboththeSVAWPCandthecentralizedAWPFreturningtotheRWF,the 
SVAWPC would have to be expanded slightly in order to maintain the TDS concentration in the SBWR 
system at the required 500 mg/L. The increase in TDS concentration is not expected to affect the 
biological processes in the RWF. Forexample, the Camp Pendleton Southern Region Tertiary Treatment 
Plant has treated wastewater with a TDS concentration ranging from approximately 700 mg/L to 1,300 
mg/L with no change in the performance of the activated sludge system. 

The ROconfigurationsat both the SVAWPCand centralized AWPF are projected to produce similarTDS 
concentrations in the RO permeate despite the increase of feed TDS concentrations to a maximum of 
1,180 mg/L. Hence, the SVAWPC would only have to be expanded to account for the additional flows 
resulting from the concentrate retu rning to the RWF. Table 6D-9 su mmarizes the expanded RO 
production capacity of the SVAWPC required to meet this requirement. 
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Table6D-9: Centralized Pathway SVAWPC Expansion (Disposal Option2a) 


Year 

Treatment Option 1 

(MF + RO + UV) 

Treatment Option 2 

(MF + RO + AOP) 

T reatment Option 3 

(Ozone +BAC) 


Expansion 

Required 

Total 

Capacity 

Expansion 

Required 

Total 

Capacity 

Expansion 

Required 

Total 

Capacity 

2025 

3 mgd 

11 mgd 

4 mgd 

12 mgd 

1 mgd 

9 mgd 

2035 

3 mgd 

11 mgd 

5 mgd 

13 mgd 

1 mgd 

9 mgd 


Notes: 

1-The current design production capacity of the SVA WPC is 8 mgd. 


The percent of concentrate in the RWF final effluent would not be impacted by the SVAWPC or new 
AWPF because it isassumed that all concentrate from the existing and expanded SVAWPC and the 
AWPF would return to the RWF. 


Table 6D-10 summarizes the amount of concentrate that is projected from both the SVAWPC and the 
centralized AWPF forthis disposal method based on the maximum potable reuse demand assumptions. 


Table 6D-10: Centralized Pathway-Amount of Concentrate Generated (Disposal Option 2a) 


Yearand 

Demand 

Assumptions 


NPRSeasonal 

Demand 


Amount of Concentrate as a percentage of RWF Final Effluent 
Treatment Option 1 Treatment Option 2 Treatment Option 3 

(MF + RO + UV) (MF + RO + AOP) (Ozone+ BAC) 

mgd % mgd % mgd % 


2025 

PR: 25,000 AFY 
NPR: 15,000 AFY 

Winter 

3.4 

4-5 

4.5 

5-7 

1.0 

1 

Summer 

4.8 

6-8 

6.0 

8- 10 

2.1 

3 

2035 

PR: 35,000 AFY 
NPR: 15,000 AFY 

Winter 

3.4 

3-4 

6.0 

7-10 

1.0 

1 

Summer 

4.8 

5-8 

7.8 

10-16 

2.1 

2-3 


Notes: 


1 - The range of percentages represents the range for the minimum and maximum wastewater projections. The 
higher percentages correlate to the minimum wastewater projection (i.e., when the wastewater flow rate is lower, 
then the concentrate would be a higher percentage of the final effluent) and the lower percentage correlates to the 
maximum wastewater projection (i. e., when the wastewater flow rate is higher, then the concentrate would be a 
lower percentage of the final effluent). 

2-RO concentrate in RWF final effluent is combined flows from both the new A WPF and the existing/expanded 
SVAWPC. 
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Itwas previously estimated that upto 15 percentof concentrate could be accommodated intheRWF 
final effluent without permit impacts, excluding effluent toxicity considerations. The maximum amount 
of concentrate calculated in the RWF final effluent is 16 percent, which isforyear2035 minimum 
wastewater projection (109 mgd) for maximum potable reuse (35,000 AFY) during summer conditions 
when NPR demands are highest. Hence, the concentrate may potentially require treatment in summer 
months to avoid permit non-compliance. 


Table 6D-11 lists the advantages and disadvantages of this disposal option forthe centralized pathway. 


Table 6D-11: Advantages and Disadvantages for Return for Treatment at SJ/SC RWF and 
SVAWPC (Centralized Pathway) (Disposal Option 2a) 


Advantages 


Disadvantages 


Existing RWF with treatment capacity 
(would need to be addressed with the RWF 
Capital Improvement Program). 

May reduce toxicity levels in RWF effluent 
compared tosendingconcentratedirectly to 
outfall. 

Local strategy within City’s control. 

Simple operations. 

Low capital and O&M costs. 


Increased TDS in RWF wastewater. 
Increased TDS in influent feed to SVAWPC 
and centralized AWPF. 

Need for expanded SVAWPC and 
centralized AWPF. 

Regulatory liability for regulatory 
infractions between the City and SCVWD. 
Sewer rate payers must be insulated from 
regulatory liability stemming from 
discharge. 

Challenging institutional rolesand 
responsibilities. 

The City has indicated they do not support 
this option since it raises the TDS of the 
final RWF effluent. 


6D.2.2.2 Satellite Facilities (Disposal Option 2b) 

Instead of pumping concentrate through dedicated pipelines to the RWF, satellite AWPFs would utilize 
the existing sewer infrastructure in proximity to the respective facilities and discharge concentrate back 
to the RWF for treatment prior to discharge at the outfall. 

Table 6D-12 summarizes the three proposed AWPF locations forthe satellite pathway and the 
associated concentrate discharges. 
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Table6D-12: Satellite Pathway Concentrate Discharges 


Satellite Pathways 

Coyote 

Penitencia 

Los Gatos 

Proposed AWPF 
location (approx.) 

(1) MontereyRd&BlanchardRd 

OR 

(2) Great Oaks Blvd & Highway 85 

N Capitol Ave& 

Penitencia Creek 
Rd 

WinchesterBlvd 

& Hacienda Ave 

Concentrate Flow 
Rate (mgd) 

1.1 to 1.2 

0.4 to 0.5 

3.9 to 6.2 


Notes: 

1 - Discharges to sewer are aggregates of both RO concentrate and MF backwash waste flows. 


By discharging concentrate to the local sanitary sewer system in the areas of the conceptual Coyote, 
Penitencia, and Los Gatos satellite facilities, respectively, concentrate streams can be returned to the 
RWF headworks and be treated at both the RWF and SVAWPC priorto final disposal or reuse. If there is 
insufficient sewer capacity at the satellite AWPF location, then a force main would need to be 
constructed to connect to a sewer location with sufficient capacity, or potentially all the way to the 
RWF. Returning concentrate to the SJ/SC RWF would also impact the SVAWPC sizing and operations. 

The City has an industrial pre-treatment program that restricts the TDS concentration of waste 
discharges into their sewers. This concentrate management concept of discharging concentrate from 
satellite facilities into the sanitary sewers would require special approval by theCity. Ifthis was not 
allowed, then this option could not be considered further. 

6D.2.2.3 Existing Sewer System Capacity 

One concern with this disposal option is whether or not the nearest sewer system has available capacity 
to receive concentrate stream from the respective satellite AWPFs. Based on the anticipated 
concentrate flow rates summarized in Table 6D-12, a preliminary analysis was performed to evaluate 
sewer capacity fora continuous concentrate discharge (i.e., 24 hoursa day, 7 days a week). The analysis 
considered thepeakdryweatherflow(PDWF)andpeakwetweatherflow(PWWF)conditions.The 
PDWF is based on future flow projections, while the PWWF is based on a 10-year 24-hour storm event. 

At Penitencia, with a continuous maximum concentrate discharge flow rate of 0.5 mgd, approximately 
6,500 linearfeet (LF)of sewerpipeline would need to be constructed or upsized in orderto reach a 
major trunk sewer. The major trunk sewer is a 36-inch pipe on Lundy Road, which would have sufficient 
capacity to receive the concentrate stream. The 6,500 LF of pipeline that needs to be replaced or 
upsized is based on the flow direction and layout of the existing local sewers. Some add itional analysis is 
needed to determine if there is a more direct route to the trunk sewer. Additional analysis is also 
needed to size or upsize the connecting sewer. 

At Coyote, two locations were considered as noted inTable6D-12, the first one located nearer to 
Coyote Ponds and the second one closerto Ford Ponds. For the first location, there are already several 
sewer capacity deficiencies (some existing, some future) on the majortrunk sewers downstream of this 
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satellite AWPF location. Even ifthe City corrects thesedeficiencies, the additional concentrate flow 
would make a portion of it deficient again (about 6,700 LF). The existing trunk sewer is located on Santa 
Teresa Boulevard; a new pipeline would need to extend at least 3,000 LF to reach this trunk sewer. For 
the second location, a 1,800-LF force main could be installed to connect to an existing 18-inch sewer at 
MontereyandFlintwell. Alternatively, theforce main could extend another4,OOOLFto connecttoa54- 
inch sewer at Monterey and Blossom Hill for greater capacity. 

At Los Gatos, the maximum continuousflow is rather large, comparable to the wastewaterthatwould 
be generated by a population of 100,000 people served by the collection system in that area. Addition of 
concentrate to the sewer system would affect two agencies: West Valley Sanitation District (WVSD) and 
the City of San Jose. Hence, there would need to be an institutional agreement between the City and 
WVSD that governs how much flow WVSD can discharge to the RWF. Within the City’s system, there are 
already some downstream PDWF capacity deficiencies. Ifthe City implements future projects to correct 
thesedeficiencies, there may besufficientPDWFcapacity within theCity’ssystem. However, during 
PWWF, the concentrate flow would cause several additional deficiencies in approximately 25,000 LF or 
moreofdeficientpipejustwithintheCity’ssystem.Additionalanalysiswouldberequiredtodetermine 
exactly theextentof pipeline thatneedsto besizedorupsized. Similarly, additional analysis would be 
required to determine potential downstream impacts within the WVSD system. 

One potential strategy to alleviate deficiencies would be to shut down the AWPF(s) during wet weather 
events as long as PDWF capacity criteria are not exceeded. This would require additional analysis in the 
future and would require discussion with the City. 

6D.2.2.4 Impacts to the SVAWPC (Disposal Option 2b) 

Theflow balance model calculates the percentof concentrate in the RWF final effluentand the TDS 
impacts to the RWF influent wastewater. Discharging concentrate for treatment at the SJ/SC RWF would 
increasetheTDSconcentrationofthewastewaterinfluentto RWFand would requireexpansionofthe 
SVAWPC to keep the TDS at 500 mg/L in the SBWRdistribution system. Theflowschematicforthe 
satellite pathway used fortheflow balance isshown in Figure 6D-2. Additional informationaboutthe 
flow balance and the calculations are included in Attachment B. 
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Figure 6D-2: Schematic for Satellite Treatment Flow Balance (Disposal Option 2b) 
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The return of ROconcentrate from satellite AWPFs to the RWF would increase the TDSoftheRWF 
influent, which would inturnincreasetheTDS inthe RWFfinal effluent. TheTDSconcentrationsin the 
RWF for each treatment option were estimated using the flow balance (Attachment B) and then 
compared to the average incoming TDS of720 mg/L. The increased TDS concentrations are summarized 
in Table 6D-13. Compared to the centralized pathway, the increase in TDS concentration for the satellite 
pathway is loweron average. This is likely due to thefactthatthe satellite AWPFs source feed water 
from the SBWRsystem, which has a TDS concentration of500 mg/L (lowerthan the average RWF 
influent TDS concentration of720 mg/L). It should be noted that TDS is used hereto represent the 
general chemical composition of the water. Because RO removes nearly all dissolved constituents from 
the water, it should be anticipated that most individual dissolved constituents will increase 
proportionately with theTDS. 
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Table 6D-13: Satellite Pathway-TDS Concentrations in RWF Influent Stream 

(Disposal Option 2b) 


Yearand 

Demand 

Assumptions 

NPRSeasonal 

Demand 

TDS Concentrations in RWF Influent 1 

Treatment Option 1 Treatment Option 2 Treatment Option 3 
(MF + RO + UV) (MF + RO + AOP) (Ozone + BAC) 2 

2025 

PR: 25,000 AFY 
NPR: 15,000 AFY 

Winter 

790-800 

788-800 

720 

Summer 

790-800 

788-800 

720 

2035 

PR: 35,000 AFY 
NPR: 15,000 AFY 

Winter 

780-800 

800-830 

720 

Summer 

780-800 

800-830 

720 


Notes: 

1-The range ofTDS concentrations represents the range for the minimum and maximum wastewater projections. 
The average influent TDS is currently 720 mg/L. 


The percent of concentrate from the SVAWPC in the RWF final effluent for the years 2025 and 2035 are 
summarized in Table 6D-14. These estimates are based on the maximum potable reuse demand 
assumptions. 


Table 6D-14: Satellite Pathway-Amount Concentrate in RWF Final Effluent 

(Disposal Option 2b) 


Yearand 

NPRSeasonal 

Demand 


Amount of Concentrate in RWF Final Effluent 1 ’^ 

Demand 

Assumptions 

Treatment Option 1 
(MF + RO + UV) 

Treatment Option 2 
(MF + RO + AOP) 

Treatment Option 3 
(Ozone + BAC) 



mgd 

% 

mgd 

% 

mgd 

% 

2025 

PR: 25,000 AFY 
NPR: 15,000 AFY 

Winter 

6.5 

3-4 

6.5 

3-4 

1.2 

1-2 

Summer 

7.5 

5-7 

7.5 

5-7 

2.0 

3 

2035 

PR: 35,000 AFY 
NPR: 15,000 AFY 

Winter 

6.5 

2-4 

8.7 

4-6 

1.2 

1-2 

Summer 

7.5 

4-6 

9.8 

6-10 

2.0 

2-3 


Notes: 

1 - The range of percentages represents the range for the minimum and maximum wastewater projections. The 
higher percentages correlate to the minimum wastewater projection (i.e., when the wastewater flow rate is lower, 
then the concentrate would be a higher percentage of the final effluent) and the lower percentage correlates to the 
maximum wastewater projection (i. e., when the wastewater flow rate is higher, then the concentrate would be a 
lower percentage of the final effluent). 

2-RO concentrate in RWF final effluent is combined flows from both the new A WPF and the existing/expanded 
SVAWPC. 

Itwas previously estimated that upto 15 percentof concentrate could be accommodated inthe RWF 
final effluent without permit impacts, excluding effluent toxicity considerations. The maximum amount 
of concentrate calculated in the RWF final effluent is 10 percent, which isforyear2035 minimum 
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wastewater projection (109 mgd)formaximum potable reuse (35,000 AFY)during summerconditions 
when NPR demands are highest. If the wastewater projections are lower than average, then the 
concentrate may require treatment in summer months to avoid permit non-compliance. 

Due to the return of RO concentrate from the satellite AWPFs to the RWF, the SVAWPC would have to 
be expanded in order to maintain the TDS concentration in the SBWR system at the required 500 mg/L, 
including additionaldemandforthesatelliteAWPFfeed water. TheadditionalsatelliteAWPFsource 
waterdemand results in a largerSVAWPC expansion compared to the centralized pathway. Table 6D-15 
summarizes the expanded RO production capacity of the SVAWPC required to meet this requirement. 


Table 6D-15: Satel lite Pathway SVAWPC Expansion (Disposal Option 2b) 


Year 

Treatment Option 1 

Treatment Option 2 

T reatment Option 3 


(MF + RO + UV) 

(MF + RO + AOP) 

(Ozone 

+ BAC) 


Expansion 

Required 

Total 

Capacity 

Expansion 

Required 

Total 

Capacity 

Expansion 

Required 

Total 

Capacity 

2025 

12 mgd 

20 mgd 

12 mgd 

20 mgd 

4 mgd 

12 mgd 

2035 

12 mgd 

20 mgd 

17 mgd 

25 mgd 

4 mgd 

12 mgd 


Notes: 

1-The current design production capacity of the SVA WPC is 8 mgd. 


Table 6D-16 lists the advantages and disadvantages of this disposal option forthe satellite pathway. 
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Table 6D-16: Advantages and Disadvantages for Return for Treatment at SJ/SC RWF and 
SVAWPC (Satellite Pathway) (Disposal Option 2b) 


Advantages Disadvantages 


Existing RWF with treatment capacity (needs 
to be incorporated in to the RWF Capital 
Improvement Program). 

May have fewer potential toxicity issues in 
RWF effluent compared to discharging 
concentrate into the outfall 
Useof existing infrastructure, only need 
pipelinefromAWPFto nearest sewerwith 
available capacity. 


Increased TDS in RWF influent 
wastewater. 

Increased TDS in influentfeed to SVAWPC. 
Need for expanded SVAWPC. 

May not have adequate flow capacities in 
existing sewersystems. 

May require long pipeline constructions to 
reach sewer segment with available 
capacity. 

Regulatory liability for regulatory 
infractions between the City and SCVWD. 
Sewer rate payers must be insulated from 
regulatory liability stemming from 
discharge. 

Challenging institutional rolesand 
responsibilities. 

Significant engineering uncertainties 
The City has indicated they do not support 
this option since it raises the TDS of the 
final RWF effluent. 


6D.2.3 Existing Regional Deep WaterOutfalls (Disposal Option 3) 

The RWF, along with the wastewater treatment plants (WWTPs) for the Cities of Palo Alto and 
Sunnyvale, dischargesto shallow watersof southern San Francisco Bayand does not receive a minimum 
initial dilution of 10:1. This means the RWF’s NPDES permit effluent limitations are more stringent than 
thoseoffacilities with deep wateroutfalls north of the Dumbarton Bridge. The two deep wateroutfalls 
closest to the RWF identified as potential disposal locations for concentrate generated by both 
centralized and satellite pathways are the Silicon Valley Clean Water (SVCW) (formerly known as South 
Bayside System Authority, name changed in February2014)and East Bay Dischargers Authority(EBDA). 
Table 6D-17 provides a summary of each regional outfall based on its NPDES permit. 
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Table 6D-17: Regional Outfall Summary 



Discharge Limits 1 


Historical Flow 


Outfall 

ADWF 

(mgd) 

PWWF 

(mgd) 

ADWF 

(mgd) 

AWWF 

(mgd) 

Average 

Flow 

(mgd) 

Max Daily 
Flow (mgd) 

svcw 2 

29.0 

71.0 

NA 

NA 

15.9 

48.8 

EBDA 3 

107.8 

189.1 

56.7 

65.3 

61.1 

87.6 


Notes: ADWF = average dry weather flow; PWWF = peak wet weather flow; AWWF = average wet weather flow; 
NA = Not Available. 

1 -Regional Water Quality Control Board, San Francisco Bay Region 2012a; Regional WaterQuality Control 
Board, San Francisco Bay Region 2012b. 

2 - Historical flow data from 2008 to 2011. Regional Water Quality Control Board, San Francisco Bay Region, 
2012a. 

3 - Historical flow data: RMC 2013. 

6D.2.3.1 Potential Use of EBDA Outfall 

Figure 6D-3 (centralized pathway) and Figure 6D-4 (satellite pathway) show several key facilities that are 
part of the EBDA system located along the eastern side of the Bay. EBDA has capacity in its 
dechlorination facility and outfall. The outfall capacity is 189.1 mgd (about 180 mgd at high tide). There 
areonly 10-20 hours peryearwhen EBDA’sflow isabove 150 mgd; theaverageflowover2011 -2013 
was 61.1 mgd. 

The concentrate connection would likely be treated like a direct connection, similar to EBDA’s 
agreementwith Livermore-AmadorValleyWaterManagement Agency (LAVWMA). LA'VWMA is charged 
for capital costs for repair and replacement, variable costs for chemicals and power based on flow, O&M 
for shared facilities, and pollutant loading. 

Approximately three to five mgd ofthe treated wastewaterflowfrom the Alvarado pump station (PS) 
goes to the East Bay Regional Parks Hayward Marsh. The remainderof the EBDA flow is discharged to 
the Bay through EBDA’s deep wateroutfall. In both cases, EBDA is concerned with potential effects of 
the concentrate on toxicity, particularly with copperand ammonia toxicity. Additional analyses of 
potential toxicity impacts would be required for this disposal option. 

There are two potential pipeline options for sending concentrate north to EBDA: through Union Sanitary 
District’s (USD) raw sewage PS in Newarkorth rough EBDA’s Alvarado effluent PS in Union City. These 
two options are described below. Sub-Appendix C contains a summary ofthe meeting between EBDA, 
SCVWD, and the SBWR consultants. 

One potential connection pointforthe RO concentrate is the USD’s raw sewage PS in Newark. The 
potential route is shown on Figure 6D-3 and Figure 6D-4. An 18- to 24-inch diameter pipeline from the 
RWF to USD’s Newark PS would be approximately 12 miles. Forthe centralized pathway, a new 
approximately2-mile, 18-to24-inch pipeline could be constructed along the existing right-of-way 
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between the RWF and the City of Milpitas’ wastewater PS, and then an approximately 10-mile pipeline 
would be constructed along the 1-880 corridor between the vicinity of the Milpitas PS and USD’s Newark 
PSforconnection to the USD system. Forthe satellite pathway, up to43milesof additional pipelines 
would have to be built to connect each satellite facility to pipeline going north from Milpitas to USD. 
This alternative would require an agreement with USD for capacity in their plant. 

There are two significant obstacles to this option. First, the concentrate wou Id receive treatment 
through USD’s WWTP. This would increase the TDS of the plant influent TDS and the concentrate would 
likely be treated as an industrial discharger, potentially with additional costs and pre-treatment 
requirements. This option would require an agreement between USD and the City and/or SCVWD for 
accepting the concentrate. 

The second obstacle to th is option is that USD wou Id be unable to accommodate the add itional flow 
within its capacity constraints in the EBDA system during peak wet weather events. USD reaches effluent 
conveyance capacity approximately 15-20 days peryear. USD hasa permitted average dry weatherflow 
of 38 mgd and their current dry weatherflow is 24 mgd, which means it has about 12 mgd of capacity 
available. Its allowed peakdaily wetweatherflowdischarge into the EBDAoutfall is42.9 mgd, but in 
peakwetweatherperiods, USDflows may reach 90 mgd. During peakwetweatherevents,theAWPF 
would need to either shutdown or provide storage for one to two days. 
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Figure 6D-3: EBDA Regional Outfall Connection (Centralized Pathway) (Disposal Option 3) 
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Figure 6D-4: EBDA Regional Outfall Connection (Satellite Pathway) (Disposal Option 3) 
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The otheroption is to connect an RO concentrate pipeline to EBDA’s Alvarado effluent PS in Union City, 
approximately 19 miles from the RWF. This additionalalignment is shown in Figure6D-3and Figure6D- 
4. This alternative would require an agreementwithEBDA for capacity in theirsystem. The most 
constrained portion of EBDA’s system isthe Alvarado PS and the pipeline capacity to Hayward, where 
the capacity is limited by the pipe size during peak wet weather flows. During peak wet weather events, 
an ROfacility would need to eithershutdown or provide storage forone to two days. The conceptual 
capital cost estimate for this disposal option is approximately $67M (centralized pathway). 

6D.2.3.2 Potential Use of SVCWOutfall 

Figure 6D-5 (centralized pathway) and Figure 6D-6 (satellite pathway) show several key facilities that are 
part of the SVCW system located along the western side of the Bay. The SVCW collection system does 
nothaveexcesscapacitytoaccepttheconcentrateflows.TheSVCWWWTPusesequalizationbasinson 
peak wet weather days because of capacity issues. Concentrate would need to be piped directly to the 
SVCW outfall. 

The SVCW outfall, located in Redwood City, is approximately 24 miles from the RWF as shown on Figure 
6D-5 and Figure 6D-6. This construction would be challenging because the Highway 101 corridor is highly 
developed. The conceptual capital cost estimate for this disposal option is approximately $82M 
(centralized pathway). 

SVCW hasadeepwateroutfall with a maximum capacity of 160 mgd, twice the capacity of its WWTP. 
The concentrate pipeline could connect at the effluent of the WWTP afterthe effluent pumps. If the 
concentrate connection was before SVCW’s NPDES permit compliance point, then itwould be the 
blended flow (SVCW treated effluent and concentrate) that would be sampled for NPDES compliance.. If 
the connection was after SVCW’s compliance point, the concentrate discharge would need its own 
NPDES permit and then pay SVCW for outfall capacity. The upstream connection point would incur an 
industrial waste discharge fee and monitoring costs; the downstream connection would incur a separate 
NPDES permit, outfall capacityfee, monitoring, reporting, and possibly more complicated pipeline 
connection. Itwould be easierand more cost-effective to have the concentrate be sampled as part of 
the blended effluent since the separate concentrate discharge could potentially have difficulty meeting 
some of the NPDES limits. 

Attachment Dcontainsa summary ofthe meeting between SVCW, SCVWD, and the SBWRconsultants. 

6D.2.3.3 Disposal Option 3 Summary 

Table 6D-18 lists the advantages and disadvantages of these regional outfall disposal options. 
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Table6D-18: Advantagesand Disadvantages for Existing Regional DeepWaterOutfalls 

(Disposal Option 3) 



Available capacity in regional outfalls. 


Outfalls are located in deep water north of 
the Dumbarton Bridge with higherdilution 
ratios foreffluentstandardsthanshallow 
water outfalls. 


High capital costs to construct pipelines to 
convey concentrate from the centralized 
AWPF to either EBDA (approximately 12 to 
19 miles) or SVCW (approximately 24 
miles). Additional pipelines would be 


required for the satellite pathway to 
convey concentrate from the remote plant 
AWPFs. 

• High O&M costs associated with pumping 
long distances. 

• Permit requirements, environmental 
studies, and right-of-way acquisitions 
needed for pipeline alignments through 
highly developed highway corridors. 

• Requires agreement with outside 
agencies, providing less local control. 

• Concentrate quality concerns, toxicity for 
EBDA and salinity for SVCW, may pose 
regulatory issues fordischarge. 
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Figure 6D-5: SVCW Regional Outfall Connection (Centralized Pathway) (Disposal Option 3) 
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Figure 6D-6: SVCWRegional Outfall Connection (Satellite Pathway) (Disposal Option 3) 
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6D.2.4 Existing Regional Shallow Water Outfall (Disposal Option 4) 

The City of Sunnyvale’s Water Pollution Control Plant (WPCP) discharges to shallow waters of southern 
San Francisco Bay, as does the RWF, and has more stringent NPDES permit effluent limitations than 
WWTPs northofthe Dumbarton Bridge. The WPCP’streatedwastewaterflowsintoMoffettChannel, 
tributary toGuadalupeSlough. The twodischarge locationsareaboutsixmilesapart. The WPCP’s 
discharge enters San Francisco Bay abouta mile from where the RWF’sdischarge enters, so their 
discharge situationsare qu ite similar. The WPCP hasan ADWF capacity of 29.5 mgd and PWWF capacity 
of 40 mgd. From 2006 through 2008, the plant’s ADWF was 9.4 mgd and the total average flow was 11.8 
mgd (Regional Water Quality Control Board, San Francisco Bay Region 2009a). 

In early 2013 Sunnyvaleand SCVWD evaluated purified wateralternatives. The analysis identified 
alternatives with RO treatment that would produce4.3to6.8mgd of blended RO concentrate and 
secondary treated wastewaterfor discharge through the WPCP’s outfall into the Bay. The TMs discussed 
possible effects of ammonia and dibromochloromethane concentrations in the RO concentrate, but did 
not discuss toxicity. 

However, Sunnyvale is nowgoing througha new wastewater plant masterplanning process and plansto 
construct a new WWTP by 2018. The use of membrane bioreactors (MBR) may be used for secondary 
treatment and filtration, which could potentially also be used as pretreatment for RO. 

The Sunnyvale WPCP’s average flowdischarged to Guadalupe Slough is 11.8 mgd. Ifthe AWPF RO 
concentrate was added to the Sunnyvale WPCP discharge, the estimated 2.0 to 5.9 mgd of AWPF RO 
concentrate could be 17.5to 38.6 percent of the combined flow of ADWF. The percentage of RO 
concentrate would increaseevenfurtherif increased reuse by Sunnyvale is taken into account. 

Apipelineofapproximately 6 milesfroma centralized AWPFwould need to be constructed to convey 
the concentrate from a centralized AWPF nearthe RWF to the Sunnyvale outfall. The conceptual capital 
cost estimate for this disposal option is approximately $25M (centralized pathway). 

Table6D-19liststheadvantagesanddisadvantagesofthisdisposaloption. 
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Table6D-19:Advantagesand Disadvantages forExisting Regional ShallowWaterOutfall 

(Disposal Option 4) 


Advantages Disadvantages 


• Closer proximity to RWF than the regional 
deepwateroutfalloptions(EBDAand 
SVCW), which will decrease pipeline 
construction costs. 


Shallow water discharge similar to RWF. 

Future plans for treatment facilities are 
under revision. 

AWPF RO concentrate would make up 
large percentage of total discharge which 
may affectability to meet NPDES limits, 
especially if Sunnyvale implements a 
potable reuse project. 

• No capacity if Sunnyvale decides to recycle 
most of theirwater. 

• Challenging institutional rolesand 
responsibilities. 


6D.2.5 New Outfall North of Dumbarton Bridge (Disposal Option 5) 

Another disposal option would be to construct a new deep water outfall for discharge of the 
concentrate to San Francisco Bay. It is assumed thatthe newoutfall would be located north of the 
Dumbarton Bridge where the concentrate would be able to discharge into a part of San Francisco Bay 
where a deep shipping channel is located near Redwood City so thatthe outfall would be classified as a 
deep water discharge and be eligible for dilution credits. Table 6D-20 provides a sample comparison 
between effluent limits forEBDA’sdeep wateroutfall north of Dumbarton Bridge versus the RWF’s 
shallow water outfall south of Dumbarton Bridge. 
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Table 6D-20: Comparison of Effluent Limits North and South of the Dumbarton Bridge 


Parameter/ 

Pollutants 

Units 

EBDA 1 

Average 

Monthly 

Effluent 

Limit 

(AMEL) 

EBDA Maximum 
Daily Effluent 
Limit (MDEL) 

SJ/SC RWF 2 
AMEL 

SJ/SC RFW 
MDEL 

Ammonia 

mg/LasN 

93 

130 

3 

8 

Copper 

ug/L 

53 

78 

11 

19 

Cyanide 

ug/L 

21 

42 

5.7 

14 

Nickel 

ug/L 

79 

160 

25 

33 


Notes: 

1 - The EBDA outfall is located north of the Dumbarton Bridge and is eligible for dilution credits. Regional Water 
Quality Control Board, San Francisco Bay Region, 2012b. 

2 - The SJ/SC outfall is located south of the Dumbarton Bridge. Regional Water Quality Control Board, San 
Francisco Bay Region, 2003. 

3 -All values are average monthly limits. 

As mentioned, one possibility is to locate the newdeep wateroutfall within the Redwood City shipping 
channel north of the Dumbarton Bridge. There are two ways to deliverconcentrate to this location: 
overland or under the bay. An overland option would involve a pipeline alignment similar to that 
required to send concentrate to the SVCWoutfall. Challenges include acquiring easements and right-of- 
way forthe pipeline and the significantdistance from the AWPF to the potential outfall location. An 
alternative would be to run it underthe Bay via horizontal directdrilling (HDD). This method would be 
shorter and more direct than constructing a pipeline overland. The conceptual capital cost estimate for 
this disposal option is approximately $80M. HDD under a body of water such asSF Bay would actually be 
more complicated and would have to consideradditionalcostelements such asdewatering. Froma 
regulatory perspective, an under-the-bay pipeline would require an easement orencroachment permits, 
environmental clearance (CEQA/NEPA), resource agency permits, and an NPDES permit. 

Table 6D-21 lists the advantages and disadvantages of this disposal option. 
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Table 6D-21: Advantages and Disadvantages for New Outfall North of Dumbarton Bridge 

(Disposal Option 5) 


Advantages Disadvantages 


• Would not affect RWF current discharge 
permit compliance. 

• Deep wateroutfall eligible fordilution 
credits. 

• Possibly fewer toxicity test requirements. 

• No institutional impediments since SCVWD 
would obtain its own permit. 


High capital costs to construct pipelines 
from centralized and satellite locations to 
the new outfall. A separate concentrate 
outfall was previously determined 
infeasible due to high construction costs. 
Permit requirements, environmental 
studies, and right-of-way acquisitions 
needed for pipeline alignments. 

• HighcostofHDDfromtheRWFtothe 
new outfall. Additional complexitiesfor 
HDD construction underthe bay, e.g. 
dewatering. 

• Higher O&M costs due to pumping long 
distances. 

• Regulatory process of getting a new 
outfall will be complex. 

• No potential location currently identified. 


6D.2.6 New Outfall to Coyote Point (Disposal Option 6) 

An alternative disposal option toa newoutfall north of the Dumbarton Bridge would be todischargeat 
a newoutfall at Coyote Point, which is located south of Dumbarton Bridge. This potential outfall location 
was suggested by the City based on the South Bay Dilution Study (Final Report, September 1990), which 
evaluated thedilutionofeffluentfromtheRWF. Asexpected, the observed minimum average water 
column dilutions increase with distance from the RWF. At Coyote Point, the average dilution was 
observed to be 10 to 1. 

Table 6D-22 shows how the discharge of 100 percent concentrate at Coyote Point may or may not have 
compliance issues with estimated NPDES permit effluent limits. It is expected that a 10:1 dilution credit 
for toxic constituents (i.e. priority pollutants) would be granted for a permitted discharge at this 
location. As such, the only toxicconstituent with a potential issue (at 10:1 dilution) is cyanide. Since 
cyanide might decay through an MF-RO process, there is some uncertainty for the maximum value that 
would actually be observed. In addition, cyanide would certainly decay in the water body (unlike copper 
or nickel, for instance), so if needed some dispensation might be able to be negotiated with the Regional 
WaterBoardthatadjuststheuseofthe10:1 dilution factorinorderto have compliance feasibility. More 
precise information on cyanide in the concentrate can be gleaned from the performance of the SVAWPC 
that came online in March 2014. 
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Table 6D-22: Estimated NPDES Compliance for Concentrate Discharge at Coyote Point 

(Disposal Option 6) 


Constituent 

Unit 

Type of Limit 

Estimated 
RO Feed 
Cone. (1) 

Estimated 
Brine 
Cone. (1) 

Technology- 

Based 

Effluent 

Limit 

Estimated Water Quality- 
Based Effluent Limit (2) 

No 5:1 10:1 

Dilution Dilution Dilution 

Conventional and 
Non-Conventional Constituents 

5-Day Biochemical 
Oxygen Demand 
(BOD5) (3) 

mg/L 

Avg Monthly 

2.7 

18 

10 or 30 

— 

— 

— 

mg/L 

Max Daily 

3.5 

23 

20 or 45 

— 

— 

— 

Total Suspended Solids 
(TSS) 

mg/L 

Avg Monthly 

12 (MF/RO 

Feed) 

0.0085 

10 

-- 

-- 

-- 

mg/L 

Max Daily 

15 (MF/RO 
Feed) 

0.010 

20 

-- 

-- 

-- 

Turbidity (4) 

NTU 

Instantaneous 

Max 

19 (MF/RO 
Feed) 

0.013 

10 

-- 

-- 

-- 

Total Ammonia 

mg/L 

Avg Monthly 

1.7 

12 

3 

2 

7 

13 

mg/L 

Max Daily 

2.7 

18 

8 

4 

18 

36 

Detected Toxic Priority Constituents 

Metals and Cyanide: 

Antimony 

Mg/L 

None 

0.58 

3.9 

No limit expected (5) 

Arsenic 

Mg/L 

None 

1.8 

12 

No limit expected (5) 

Cadmium 

Mg/L 

None 

0.15 

1 

No limit expected (5) 

Chromium, Total 

Mg/L 

None 

1.1 

7.4 

No limit expected (5) 

Copper 

Mg/L 

Avg Monthly 

4.6 

31 

— 

12 

28 

48 

Mg/L 

Max Daily 

5.5 

37 

— 

17 

40 

69 

Lead 

Mg/L 

None 

2.6 

18 

No limit expected (5) 

Mercury 

Mg/L 

Avg Monthly 

0.0027 

0.018 

Load-based limits in the mercury and PCBs 
watershed permit 

Mg/L 

Avg Weekly 

0.0035 

0.023 

Nickel 

Mg/L 

Avg Monthly 

8 

53 

— 

26 

68 

122 

Mg/L 

Max Daily 

8.8 

59 

— 

32 

85 

151 

Selenium 

Mg/L 

None 

0.67 

4.5 

No limit expected (5) 

Silver 

Mg/L 

None 

0.11 

0.73 

No limit expected (5) 

Thallium 

Mg/L 

None 

0.39 

2.6 

No limit expected (5) 

Zinc 

Mg/L 

Avg Monthly 

28 

188 

— 

129 579 

1141 

Mg/L 

Max Daily 

32 

213 

— 

161 719 

1416 

Cyanide (6) 

Mg/L 

Avg Monthly 

3.7 

24 

— 

3 10 

20 
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Constituent 

Unit 

Type of Limit 

Estimated Estimated Techno, °9y- 

RO Feed Brine EfflSlnt 

Cone. (1) Cone. (1) 

Limit 

Estimated Water 
Based Effluent L 

No 5:1 

Dilution Dilution 

3uality- 
mit (2) 

10:1 

Dilution 



Mg/L 

Max Daily 

4.9 

32 

— 

4 

18 

35 

Orqanic Constituents: 

Bromoform 

Mg/L 

None 

0.004 (7) 

0.027 (7) 

No limit expected (5) 

Chlorodibromomethane 

Mg/L 

Avg Monthly 

14 

94 

— 

34 

170 

339 

Mg/L 

Max Daily 

— 

68 

341 

681 

Chloroform 

Mg/L 

None 

35 

240 

No limit expected (5) 

Dichlorobromomethane 

Mg/L 

Avg Monthly 

20 

136 

— 

46 

230 

460 

Mg/L 

Max Daily 

— 

92 

461 

922 

1,3-Dichloropropylene 

Mg/L 

None 

0.52 (7) 

3.5 (7) 

No limit expected (5) 

Methylene Chloride 

Mg/L 

None 

0.47 (7) 

3.2 (7) 

No limit expected (5) 

Toluene 

Mg/L 

None 

0.9 

6.1 

No limit expected (5) 

Bis (2-Ethylhexyl) 
Phthalate 

Mg/L 

Avg Monthly 

1.6 (7) 

11(7) 

— 

5.9 10 

16 

Mg/L 

Max Daily 

— 

12 

21 

32 

Dibenzo (a,h) 

Anthracene 

Mg/L 

Avg Monthly 

0.011 (7) 

0.074 (7) 

— 

0.049 

(8) 

Mg/L 

Max Daily 

— 

0.098 

Indeno (1,2,3-cd) 

Pyrene 

Mg/L 

Avg Monthly 

0.009 (7) 

0.061 (7) 

— 

0.049 

(8) 

Mg/L 

Max Daily 

— 

0.098 


Notes: 

Water quality-based effluent limit calculations were performed in accordance to the 2005Policy for 
Implementation of Toxics Standardsforlnland Surface Waters, Enclosed Bays, and Estuaries of California. 


Green indicates compliance is feasible with the estimated limit or no limit is expected. 

Yellow indicates compliance is possible if higher effluent limit for deep water dischargers is applied. 

Red indicates there is a potential compliance issue. 

1 - These values are based on 95th and 99th percentile concentration values (on a lognormal basis) from data 
collected from June 2009 through August 2013, and they are compared with the average monthly and maximum 
daily effluent limits, respectively. For constituents with no current limit and/or a small data set, the values are 
based on maximum values. 

2 - Estimated limits may differ from current NPDES permit due to the use of different data sets. 

3-It is typical for particulate BOD (about half of the BOD) to be removed in the microfiltration process. To estimate 
the RO feed concentration for BOD, tertiary data were halved to represent an approximation of the soluble B OD 
enteringthe system. The highereffluentlimit of 45mg/Lfordeepwaterdischargersisan average weekly effluent 
limit (not maximum daily). 

4 - Turbidity was assumed to be proportional to the total suspended solids (TSS). 
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5- An effluent limit is not expected (this pollutant did not show reasonable potential). 

6- The calculations for cyanide used a data set that excluded an 8.4 pg/L data point sampled on March 1,2012 to 
reduce the influence of this particularly high value. 

7 - This value was estimated using a maximum effluent concentration with the DNQ (detected, not quantifiable) 
data qualifier, indicating that this value is uncertain. 

8 - The Regional Water Board (Region 2) does not permit dilution credits and mixing zones for bioaccumuiative 
pollutants. 


lnaddition,forBODifthehigherlimitsnormallyissuedtodeepwaterdischargers(30/45)wereusedfor 
a Coyote Point NPDES permit, then compliance isfeasible. Compliance would not be feasible for BOD 
limits if they were the same as in the existing RWF NPDES permit (10/20). 

Figure 6D-7 shows a potential pipeline alignment from a centralized AWPF to the Coyote Point outfall. 
Conceptual capital cost estimate forthis disposal options is approximately $30M. Table 6D-23 lists the 
advantages and disadvantages of this disposal option. 


Figure 6D-7: Connection to Coyote Point Outfall (Disposal Option 6) 
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Table 6D-23: Advantages and Disadvantages for New Outfall to Coyote Poi nt 

(Disposal Option 6) 



10:1 dilutionavailableatCoyotePoint. 
Proxim ity to the RWF. 

Would not affect RWF current discharge 
permit compliance. 

No institutional impedimentssince 
SCVWDwouldobtainitsown permit. 
Possibly fewer toxicity test requirements. 


Uncertainty over compliance of cyanide 
and BOD with estimated NPDES permit 
effluent limits. 


Feasibility of outfall pipeline alignment 
through existing salt marches. 


studies, and right-of-way acquisitions 
needed for pipeline alignments. 


Permit requirements, environmental 


6D.2.7 Evaporation Ponds (Disposal Option 7) 

Evaporation ponds as a method of concentrate disposal has been used at many small existing RO 
facilities, typically in desert locations. Evaporation ponds use solar energy to heat and evaporate water 
from concentrate solutions, depositing precipitated salts on the pond floor. Thisform of treatment is 
advantageous in areas where evaporation rates are high and land is relatively inexpensive. 

Evaporation ponds can be suitable for small RO facilities in rural areas with available land. Depending on 
the land requirements and the amount of land available, it may be necessary to minimize the 
concentrate volume before sending ittoanevaporation basin. Asflowsof concentrate increase, the 
expense of disposal through evaporation ponds typically increases due to the need for additional land. 

Mechanical equipment can be used to increase theevaporationrate.Therearetwogeneraltypesof 
equipment: sprayer/misters (semi-enhanced evaporation) and watercannons (enhanced evaporation). 
Both typesof equipment spray concentrate into theairto increase the evaporation rate, butthe semi- 
enhanced evaporation equipment is not as intrusive as the enhanced evaporation equipment. Vendors 
cite evaporation rates of two to ten times the evaporation rate for the semi-enhanced evaporation 
equipment and up to 30 times the evaporation rate for enhanced evaporation. Wind can cause 
carryover with both types of evaporation equipment requiring additional space around the evaporation 
ponds orturning equipment off during windy events. It is assumed that semi-enhanced evaporation may 
beappropriateforuseatan evaporation pond in the southern San Francisco Bay, butthat enhanced 
evaporation would not be considered due to public perception issues. 

Costdriversforevaporation ponds includethe local evaporation rate and rainfall, the concentrate 
volume, land and earthwork costs, liner costs, and the salinity of the concentrate, which determines the 
useful life of the ponds. The largest individual cost isfrequently the synthetic linercost, wheredouble 
layersare required for permitting. Monitoring wellsarealso likely to be required for meeting the permit 
requirements. Evaporation pondsare relatively easy to construct, easy to maintain, and have low 
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operational costs, where operational costs mostly comprise of pumping of concentrate flows to ponds. 
However, evaporation ponds have to have the solids removed and transported to a landfill once storage 
capacity has been reached. Evaporation is most efficient for water with low salt concentrations with the 
effective evaporation rate decreasing as the salinity increases. 

Table 6D-24 lists the design parameters and assumptions that were used to estimate the size of 
evaporation pondsrequiredforROconcentrategeneratedfromthenewAWPF(s)andtheexpanded 
portion of the SVAWPC. It is assumed that the concentrate flow rate generated by the existing SVAWPC 
(1,2mgd)wouldcontinueto bedischargedtotheexistingoutfallandnotsenttotheevaporation ponds. 


Table 6D-24: Design Parameters for Evaporation Ponds (Disposal Option 7) 


Design Parameter 

Value 

Pan evaporation rate (in) 1 

50.9 

Pan evaporation correction factor 

0.7 

Salinity factor 

0.7 

Annual precipitation (in) 2 

15.0 

RO recovery rate 

85% and 92.5% 


Notes: 

1 -Average Annual Pan Evaporation RateisforOakland, CA from the California Climate 
Data Archive, http://www.calclim. dri. edu/ccda/comparative/avgpan. html 
2-Average annual precipitation data for San Jose, 1982 and 2012 (Annual Climatological 
Summary, National Oceanic and Atmospheric Administration) 

Thearea required forevaporation pond wasestimated fora rangeofconcentrateflowsforthe potable 
reuse alternatives todemonstrate the minimum, average, and maximum land areas thatwould be 
required forevaporation. The rangeof concentrateflowsdoes not includethe concentrateflowfrom 
the existing SVAWPC (1.2 mgd of concentrate), which is assumed to be discharged to the RWF chlorine 
contact basins. The concentrate flows are associated with the following combination of pathways and 
treatment options: 

Minimum concentrate flow = Pathway 1 Option 1, which is 2.0 mgd 
Average concentrateflow= Pathway 10ption 2, which is 5.8 mgd 
Maximum concentrate flow = Pathway 2 Option 2, which is 8.8 mgd 

Table 6D-25 provides a summary of the estimated evaporation pond sizes based on the two RO recovery 
rates identified in Table 6D-24 and assuming both standard and semi-enhanced evaporation. 
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Table 6D-25: Estimated Evaporation Pond Sizes (Disposal Option 7) 


Evaporation Pond Size Required (acres) based on Concentrate Flow 
Evaporation RO Recovery Rate = 85% RO Recovery Rate = 92.5% 


Min 1 Avg 2 Max 3 Min 1 Avg 2 Max 3 

2.0 mgd 5.8 mgd 8.8 mgd 0.9 mgd 2.7 mgd 4.1 mgd 


Standard 

2,880 

8,340 

12,660 

1,330 

3,840 

5,830 

Semi- 

Enhanced 

460 

1,320 

2,000 

210 

610 

920 


Notes: 

1 - Minimum concentrate flowrate assumes a Pathway 1 (centralized) MF-RO facility without AOP, which would 
limit G WR to recharge ponds. This assumes no expansion required for the SVA WPC and therefore no additional 
concentrate flows. 

2 -Average concentrate flowrate assumes a Pathway 1 (centralized) full advanced treatment facility. This assumes 
no expansion required for the SVAWPC and therefore no additional concentrate flows. 

3 - Maximum concentrate flowrate assumes Pathway 2 (satellite) full advanced treatment facilities including 
additional concentrate flows from an expanded SVAWPC. 

The current and planned land use at the SJ/SC RWF based on the Plant Master Plan (Draft, March 2012) 
are shown in Figure 6D-8 and Figure 6D-9, respectively. Based on the planned land uses, there are no 
viable areas large enough to accommodate evaporation ponds for the potable reuse pathways. Pond 
A18 is a former Cargill Salt production pond which was purchased by the City in 2005 as a buffer area for 
the RWF. The City hasallowed circulation of Bay waters through the pond to improve waterquality. 

The SCVWD owns Pond A4, a former salt evaporation pond, which is located in Sunnyvale located 
adjacentto and north ofthe Sunnyvale WPCP (see Figure 6D-10). Pond A4is330acresand has managed 
saltwater recirculation through the pond. Based on discussions with SCVWD, the pond has been 
identified by the US Fish and Wildlife Service to be restored in the future to tidal wetlands and be 
connected to the Bay. The Tidal Marsh Ecosystem Recovery Plan has designated Pond A4 as near-term 
tidal restoration areas. If the future plansforthe pond change, then Pond A4 could potentially be 
consideredforanevaporation pond. TheSunnyvaleWPCPincludes440acresofoxidation ponds. 
However, Sunnyvale is now going through a master planning process and has indicated that a portion of 
the oxidation ponds (up to 300 acres) may be available for other uses between 2026 and 2030, 
depending on the masterplanning decisions that are presently being evaluated and finalized. This 
additional area could be used in conjunction with Pond A4 to increase the potential evaporation pond 
acreage to 630 acres, which may accommodate a semi-enhanced system treating concentrate from a 
high RO recovery AWPF (see Table 6D-25). However, onesignificantbarrierto the useof Pond A4or 
othersimilarpondsistheTitle27 regulationsfor lined ponds, oneofwhich mandates thatthe bottom of 
an evaporation pond must maintain at least 5 feet of separation from the groundwater level. Since Pond 
A4 is part of the bay, a 5-foot separation from groundwater could not be achieved and thisdisposal 
option is technically infeasible. Alternatively, the area could also be used as a partial concentrate 
disposal method (i.e., some concentrate managed through evaporation and some concentrate managed 
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through another concentrate management option) for all combinations of potable reuse pathways and 
treatment options. 

Based on information from the Sunnyvale masterplanning, theexistingbermsontheoxidation ponds 
will need to be reconstructed. Additionally, the available acreageof the ponds would be reduced with 
exteriorbermsandinteriorberms to create subpondsand access roads. Ifthisdisposaloption is to be 
pursued further, then the actual space available would need to be analyzed in greater detail and refined 
evaporation calculations would need to be prepared. 

Table 6D-26 lists the advantages and disadvantages of this disposal option. 


Table6D-26: Advantages and Disadvantages for Evaporation Ponds (Disposal Option 7) 


Advantages 

Disadvantages 

• Low capital costsif land isavailable. 

Requires significant land area, which is not 

• Simple operations, low level of complexity. 

available near the RWF. 

• Use of solar energy is a passive and cost- 

Loss of evaporated water. 

efficient method. 

Additional disposal of crystallized salts 

• Low O&M costs. 

required. 

• Salt must be excavated and removed 
periodically without damaging pond lining 
system. 

• Aesthetics and neighborhood impacts. 

• Consideration mustbegiven to the typeof 
salts generated and if the salts from the 
ponds would be considered hazardous 
due to lead or copper or other 
constituents. 

• Costswouldbehighforlargeland 
acquisition and distribution piping. 
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Figure 6D-8: Existing SJ/SC RWF Land Uses 
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Figure 6D-9: Proposed 30-year Planning Horizon Concept Land Uses for SJ/SC RWF 
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Figure 6D-10: Locations of Alternative Pond Options (Disposal Option 7) 



6D.2.8 Engineered Wetlands (Disposal Option 8) 

Engineered fresh and brackish water wetlands increase the TDS concentration of the RO concentrate 
while reducing the concentration of nutrients and trace contaminants in RO concentrate. The soils and 
plants in engineered wetlands can reduce dissolved organic carbon and nitrogen, ammonia and 
phosphorus through biological activity and adsorption. The wetlandsalso result in increased evapo- 
transpiration that effectively increases the salinity of the effluent. The City of Oxnard, California, 
performed several pilotstudies between2003and2009todeterminethefeasibilityof using treatment 
wetlands as a mechanism for treating RO concentrate with the goal of using the effluent as source water 
for coastal wetland restoration. Two different source waters were used forthese pilot studies: the Phase 
1 study used RO concentrate fromdesaltingbrackishgroundwater,whilethePhase2study used RO 
concentrate from advanced purification of secondary effluent at the City of Oxnard’s WWTP. 

Keyfindingsfrom these pilotstudies indicated thatbrackishmarshplantspeciesgrownormallyinRO 
concentrate while passively removing contaminants such as nitrate-nitrogen, selenium, and other metal 
pollutants. The Phase 2 study showed significant mass removal rates for nitrate (75%), nitrite (51 %), 
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total nitrogen (48%)and limited reductionsfortotalorganiccarbon (TOC)(9%), selenium (36%),and 
calcium (7%). WET testing conducted by the City of Oxnard showed decreasesfor both acute and 
chronic toxicity to indicator organisms. The engineered wetlands enhanced the evapo-transpiration rate 
to reduce the overall volume of concentrate, where the final TDS concentration in the effluent is 
projected tofall within a rangeof 15,000 to25,000 mg/L, which could possiblyserveassourcewaterto 
support restoration of tidal wetlands. 

Theexamplefrom the City of Oxnard was used asa basis to estimate the potentialsizeof engineered 
wetlands required to treatthe range of RO concentrate anticipated from the potable reuse pathways. 
TheOxnardPhase2pilotstudydemonstrated the importanceof hydraulic retention time (HRT)as the 
key operational control over wetland performance, where the full-scale wetland system would be 
designed to have a HRT as short as seven days oras long as forty days. Table 6D-27 providesthe range of 
engineered wetlands sizes that can be expected based on this recommended HRT range and the 
minimum, average, and maximum RO concentrate flows that can be anticipated from the potable reuse 
pathways. 


Table 6D-27: Estimated Engineered Wetlands Sizes (Disposal Option 8) 



Engineered WetlandsSizeRequired(acres)based on Concentrate Flow 

HRT (days) 

RO Recovery Rate : 

= 85% 

RO Recovery Rate = 

92.5% 


Min 

Avg 

Max 

Min 

Avg 

Max 


2.0 mgd 

5.8 mgd 

8.8 mgd 

0.9 mgd 

2.7 mgd 

4.1 mgd 

7 

22 

64 

97 

10 

29 

45 

40 

126 

365 

554 

58 

168 

255 


Notes: 

1 - Estimated wetlands sizes assume an average wetland depth of 3 ft and average wetlands porosity of 65 
percent. Wetland porosity is defined as fraction of total volume available through which water can flow. 


Based on Table 6D-27, assuming a higher HRT of 40 days, the conservative estimate for sizing 
engineered wetlands is 63 acres per 1 mgd of RO concentrate. Conceptual capital cost estimate forthis 
disposal can run uptoapproximately $10M permgdofflow. Consideri ng a rangeof concentrate flow 
between2.0mgdand5.8mgd,engineeredwetlandscostscanrangebetween$20Mand$88M.lfthis 
concentrate treatmentoption is pursued, a pilot study would be required todefinesitespecificdesign 
parameterssuchaswaterquality, climate, and vegetation. ThespecificHRTwould depend on water 
quality targets forthe wetlands effluent and the type of treatment wetlands installed. The preferred 
siting location would be at the existing Pond A18, which is located north of the SJ/SC RWF and owned by 
the City of San Jose. Pond A18 currently covers 856 acres (Figure 6D-8). 
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While engineered wetlands provide beneficial treatmenttoRO concentrate, treated effluentfrom the 
engineered wetlands would have to be conveyed to another location for ultimate disposal. One 
alternative would be to use the treated effluentfortidal wetlands restoration. Many of the ponds north 
and west of the RWF are part of the South Bay Salt Pond Restoration Project, which is restoring over 
15,000 acres offormertidal wetlands (saltwater marsh) in the South Bay. The salt pondsareformer 
Cargill Saltproductionpondsacquiredin2003 bytheStateofCaliforniaandthefederalgovernment, 
and are currentlyfull of seawateratvariousdegreesof concentration from 35 parts pertrillion (ppt)to 
290 ppt of salinity. As a result of the elevated concentration of salts in the basins, wetlands habitat has 
not developed even after active salt production has stopped. The restoration project is being managed 
asa joint projectwith the California State Coastal Conservancy, California Departmentof Fish and 
Wildlife, U.S. Fishand Wildlife Service, SCVWD, Alameda County Flood Control and WaterConservation 
District, and U.S. Army Corps of Engineers. 

The overall goal of the restoration project is to recreate a natural tidal system to flush concentrated 
brine associated with the previous production of salt from the ponds using natural tidal flows. Untreated 
RO concentrate hasa lowersalinity than desired fordevelopmentof a natural salt watermarsh; the 
lowerTDS concentration oftheconcentratewould result in brackish watermarshsimilarto the marsh 
thatdevelops where fresh waterdischargesto the bay. TodevelopanaturalsaltwatermarshtheTDS 
concentration ofthe ROconcentrate from eitherthe centralized orsatellite pathways would need to be 
increased from the 3,100-4,500 mg/L range to a range of 27,000-35,000 mg/L by treating the 
concentrate with engineered wetlands. The viability of constructing engineered wetlands in Pond A18 to 
aid tidal wetlands restoration would have to befurtherevaluatedagainstboth the 30-yearplan (Figure 
6D-9) and the South Bay Salt Pond Restoration Project. 

An alternative siting locationforthe engineered wetlandswould beattheSunnyvaleWPCPOxidation 
Pondsand Pond A4. However, these ponds are located furtherawayfrom the RWF and would require 
longer conveyance pipelines and associated pumping. Additionally, in orderto discharge treated effluent 
from the engineered wetlands to natural tidal wetlands, a new NPDES permit would be required. 
Alternatively, the treated effluent could be returned to the RWFfinal effluent, which may potentially 
helptomitigatefutureincidencesofchronictoxicityintheexistingRWFoutfallwhileeschewingthe 
need for a new NPDES discharge permit. 

Table 6D-28 lists the advantages and disadvantages of this disposal option. 
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T able 6D-28: Advantages and Disadvantages of Engineered Wetlands (Disposal Option 8) 



Need to obtain a new NPDES permit in 
ordertodischarge into restored tidal 
wetlands. 

Salt water marsh restoration typically uses 
natural tidal flow to restore wetlands. 
Periodic engineered wetlands 
maintenance, e.g. structural inspections, 
vector management, and vegetation 
management. 


Proximity to RWF (Pond A18). 

Improved waterqualityofengineered 
wetlands effluent. 

Engineered wetlands reduce volume of 
concentrate through evapo-transpiration. 
Engineered wetlands create tidal habitat. 
Potentially help to mitigate chronictoxicity 
if combined with RWF final effluent. 
Passive/low-energy requirementsif located 


at Pond A18. 

Potential resource agencypartnership. 
Contribution to salt pond restoration. 


6D.2.9 Existing Salt Ponds (Disposal Option 9) 

Another regional disposal option would be to send concentrate to an existing salt pond. Cargill operates 
two salt pond locations in Newark and Redwood City. Forthisoption, it is assumed that concentrate 
could potentially be sentto the Cargill salt ponds in Newark as they are closerto the AWPF than the 
ponds in Redwood City. The salt ponds are basically large evaporation ponds thatgenerate saltfor 
commercial applications, e.g., food-grade saltand roadway clearing salt. Figure6D-11 shows the 
location of the Cargill Salt Ponds in relation to the SJ/SC RWF and a conceptual alignment for a dedicated 
concentrate pipeline that would have to be constructed foreitherthe centralized orsatellite pathways 
to convey concentrate flows to the Cargill salt ponds. 

Cargill’s overall salt production is constant. The company pumps Bay water into their evaporation ponds 
between MayandOctoberatratesof upto 90,OOOgpmusingthreepumpseach rated at30,000gpm. 
Tidal influences limit when they can pumpon a daily basis. The keyfactorlimiting production is the 
evaporation rate. A pipeline is presently in use for transferof salt water between their Newarkand 
Redwood City facilities. 

While disposing of concentrate to the Cargill salt pond could be considered a beneficial reuse of the 
precipitated salts, two main concernsforthisdisposal option are intakeavailability and waterquality. 
Typical salt pond operations include periods where there is no intakeofsaltwater, i.e., Novemberto 
April, to preserveproductionwith theseasonaldropoffinevaporation rates. Thisseasonalshutdown 
would disrupt the ability to accept concentrate from an AWPF, and a backup disposal location would be 
needed during the salt pond downtimes. Also, there may be reservations by Cargill to accept 
concentrate from an advanced wastewater facility since the salt product would be marketed for human 
consumption. Cargill is selective in their operations with the tendency to withdraw waterwith the 
highest salt concentrations as this speeds their process. Cargill has received similar proposals in the past 


Page6D-46 









SBWR Strategic and Master Plan 
Appendix 6D: Concentrate Management 


to potentially accept concentrate streams, but the differing water quality of concentrate compared to 
Bay water is something that they would likely not accept. Bay source water near the Cargill salt ponds 
has salt concentrations of 27,000-35,000 mg/L, whereas concentrate from either the centralized or 
satellite pathway would have salt concentrations in the 3,100-4,500 mg/L range. These lowersalt 
concentrations could hinder the efficiency of Cargill’s operation. 


Figure 6D-11: Cargill Salt Ponds Disposal Concept (Disposal Option 9) 



— 






mm 






► i. • 


Legend 

ZliSan Jose/Santa Clara Regional Wastewater Facility (RWF) 
^Centralized Advanced Water Purification Facility (AWPF) 
^Silicon Valley Advanced Water Purification Center (SVAWPC) : 
[ZElPump Station (PS) 

Conceptual Pipeline (Approximate Alignment) 


Table 6D-29 lists the advantages and disadvantages of this disposal option. 
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Table6D-29: Advantagesand Disadvantages of Existing Salt Ponds (Disposal Option9) 


Advantages 

Disadvantages 

• Beneficial useofconcentrate. 

Salt ponds periodically shutdown intake 
of salt water. 

• Lower salt concentrate compared to Bay 
source water used by Cargill which is 
disadvantageousto Cargill operation. 

• Unlikely acceptance of concentrate stream 
due to food-grade salts products. 

• Requires a backup concentrate 
management option when Cargill is not 
taking in saltwater. 

• Complex roles, responsibilities, and 
liability relationships. 


6D.2.10 Deep Well Injection (Disposal Option 10) 

Deepwell injection isalsoapotentialdisposaloption. Deep injection wells (i.e., Class I wells)involve 
pumping concentrate into a relatively deep saline aquifer (typically 1,000 to 10,000 feet belowthe 
ground surface) hydraulically separated from a shallower potable water aquifer. The concentrate must 
also be compatible with the aquifer materials and in-situ water and not have adverse impacts on 
underground drinking water supply. In California, an underground source of drinking water is classified 
as any underground aquifer containing water with TDS less than 10,000 mg/L. 

According to the California Department of Water Resources (DWR) Bulletin 118 California’s 
Groundwater, the depth to the base of water bearing sediments in the Santa Clara Groundwater Basin 
rangesfrom around 400 to 1,000 feet [see Plate 4 of Bulletin 118]. Thedeepestwell in the Santa Clara 
GroundwaterBasin is nearthe centerof the Basinat 17thand Santa Clara Streets, and is installed toa 
depth of 1,535 feet. Aseriesofyellowand blue clay intervals with virtually no gravel was logged below 
1,000ft. This indicates waterbearing zones may be limited to the intervalsabove1,000feet, and below 
1,000 feet there is insufficient permeability to inject concentrate via a well. The zone above 1,000 feet is 
already utilized forwatersupply via municipal production wells, and is unsuitable for concentrate 
injection due to the risk of water quality degradation. Due to local aquifer characteristics and the 
ongoing useofgroundwaterasasignificantportionofareawatersupply, deep well injection within the 
water producing depth of the Santa Clara Groundwater Basin would be unacceptable to regulators and 
SCVWD. Well injection would only be feasible in very deep zones isolated from overlying water 
producing aquifers. 

Challenges for a deep well injection option include extensive geologic investigations that would be 
required along with identification of potential oil, gas and water wells in the area; extensive 
groundwatermodeling required; permitting;and, fault linesthat may limitaquiferisolation integrity 


Page6D-48 








SBWR Strategic and Master Plan 
Appendix 6D: Concentrate Management 


within the region. In California, the USEPA regulates Class I, III, IV, and V wells. A Class I ordeep injection 
well would require the following characteristics and attributes: 


Injected concentrate must have equal toorgreaterthan 10,000 mg/L TDS concentration. If the 
TDS in the injection zone is less than 10,000 mg/L then the concentrate TDS has to be less than 
the in-situ aquifer TDS to avoid degrading the aquifer quality. Note that the TDS of the deeper 
aquifers (i.e., 300 to 1,000feet belowground surface) in the Santa Clara GroundwaterBasin is 
typically 300 to 400 parts per million (ppm). 

Be located in an area that is free of faults or other adverse geologic features. The injected 
concentrate must not impact potential underground source of drinking water and must be 
confined from anyformation that potentially could bean underground sourceofdrinking water. 
Testing for integrity of the well at the time of completion and every 5 years thereafter. 
Continuous monitoring to assure well integrity. 

Since the projectarea is not inazonefreeoffaults, and nodeep permeable zones have been identified 
to date, this option would not be feasible. If this option was feasible, then the costs associated with 
drilling a Class I injection well could be several milliondollarsdepending on thedepthand capacity of 
thewell.Afterthedeep injection well is constructed, theoperating costs would likely be relativelysmall 
and typically consist of monitoring the wellforleaksand periodically cleaning the well screens. Fora 
deep injection well in the Santa Clara Groundwater Basin, highest costs would be related to 
demonstrate formation permeability and hydraulic separation from the shallower drinking water supply 
aquifer. Retrofitting abandoned wellsarenotanoptioninSantaClaraCountybecausetheyaretoo 
shallowfora Class I well and there would be no hydraulic separation from the watersupply aquifer. 


Table 6D-30 lists the advantages and disadvantages of this disposal option. 


Table 6D-30: Advantages and Disadvantages of Deep Well Injection (Disposal Option 10) 


Advantages Disadvantages 


Several Class I wells approved in California. 

Treatment/minimizationof concentrate not 
required priortodisposal. 

Small footprint requirement. 
Minimalaestheticimpacts. 

Could potentiallyuse abandoned 
exploratory oil and gas wells to eliminate 
drilling costs. 


Projectarea is not in a zone free offaults. 
Deep permeable zones have notbeen 
identified to date. 

Limited to deep zones hydraulically 
separated from the drinking water 
aquifer. 

Significant costs associated with 
exploratory work to demonstrate 
permeability at depth and separation from 
overlying aquifers. 

Water quality of discharge water must be 
better than water in the aquifer if aquifer 
TDS is less than 10,000 mg/L. 
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6D.2.11 Zero Liquid Discharge (ZLD) (Disposal Option 11) 

ZLD consists of both concentrate minimization and thermal evaporation processes. Concentrate from 
theprimaryROtreatmenttrainsistypicallyrunthroughatreatmenttrainconsistingof lime softening or 
ion exchange, secondary membrane filtration, and secondary RO. The concentrate from the secondary 
RO is then sent to a brine concentrator followed by a brine crystallizer. Concentrators and crystallizers 
are paired together to remove solids from the highly concentrated stream. 

Brine concentrators are used to convert highly saturated industrial wastewaters into distilled water and 
very concentrated brine which could be sent to an evaporation pond or a crystallizer. A brine 
concentrator is similarto a mechanical evaporator, except thatthe vapor released from the boiling 
solution is compressed using a compressor. Compression raises the pressure and saturation 
temperature of vapor so that it may be returned to the evaporator body to be used as heating steam. 
The latent heat ofthe vaporis used toevaporate more water instead of being rejected to cooling water. 
Recovered waterfrom the brine concentratortypically hasa TDS concentration of less than 10 mg/L. 
The stream from the concentrator ranges between 2 to 10 percent of feed water with TDS 
concentrations as high as 250,000 mg/L. The largest brine concentrators can treat approximately 700 
gpm of concentrate. However, most are smaller with capacities around 30 gpm. If needed, brine 
concentrators can be placed in parallel process lines to treat largeramounts of concentrate. Brine 
concentrators may also serve to minimize waste when used in conjunction with adisposal method. 

Brine concentrators are typically constructed of expensive corrosion resistant materials, such as 
titanium evaporator tubes and super duplex stainless steel or high molybdenum alloy vessels. Brine 
concentrators are complicated systems, but are not dependent on weather or geographical conditions. 
They are expensive to build and operate, and annual maintenance includes oneortwo chemical 
cleaningsoftheevaporatortubes. However, a limitingfactorwould bethepowercoststooperatethe 
concentrators - energy consumption can range from 60 to 100 kilowatt-hours (kWh) per 1,000 gallons 
of feed water. 

Table 6D-31 lists the advantages and disadvantages of this disposal option. 

T able 6D-31: Advantages and Disadvantages of Brine Concentrators (Disposal Option 11) 


Advantages 

Disadvantages 

• Concentrationofconcentratetoslurry 

High capital and operating costs. 

that can be sent to an evaporation 


pond or crystallizer. 


• Climate independent. 



Crystallizers have been used for many years to concentrate feed streams in industrial processes. 
Crystallizers are mechanical equipment designed to make solid crystals out of concentrated solutions 
using heatand pressure. More recently, this technology has been studied asa method to reduce 
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concentrate from desalination processes to a transportable solid. Crystallizers areespecially applicable 
in areas where evaporation ponds and deep well injection are not feasible. The capacity of most 
crystallizers ranges from 2 to 50 gpm. Routine maintenance is typically done to clean/purge the 
crystallizer body and discharge port/piping. 

In allapplicationsa mixture of salts in the concentrate stream will reduce the efficiencyand ability of a 
crystallizerto produce solids. In Arizona, power plants with ZLD systems have installed brine 
concentrators, crystallizers, and centrifuges to eliminate evaporation ponds for cooling tower blow¬ 
down. Municipal wastewaterthat is fed into these ZLD systems has caused problems due to soluble 
nitrates and organic fines. In addition, the distillate contains TOC and ammonia, reducing the reuse 
potential of solids. 

Conceptual capital cost estimate for ZLD systems typically run approximately $60M per mgd of flow. 
Considering a range of concentrate flow between 2.0 mgd and 5.8 mgd, ZLD system costs can range 
between $120M and$350M. 

Table 6D-32 lists the advantages and disadvantages of this disposal option. 


T able 6D-32: Advantages and Disadvantages of Crystallizers (Disposal Option 11) 


Advantages 

Disadvantages 

• Concentrates brine into dry residue. 

• Climate independent. 

High capital and O&M costs. 
Mechanically complex. 

• Reduced efficiency when there is a 
mixture of salts in the concentrate stream 
to be crystallized. 

• Additional disposal of crystallized salts to 
landfill is required. 


6D.2.12 Emerging Technologies (Disposal Option 12) 

Thereare emerging concentrate disposal technologies that could be considered forconcentrate 
managementastheyaredeveloped further. An example is thezerodischargedesalination(ZDD) 
process by Veoliaforbrackishgroundwatersystems that uses electrodialysis metathesis to keep 
potential precipitants separated by charge until concentrated toa pointwheretheyare then mixedfor 
effective precipitation, settled anddisposedofasasolid. The remaining wateristhensentbacktothe 
facility feed stream. The recycled water biological and nutrient constituents would be expected to add 
additional challenge to this technology. 

Table 6D-33 lists the advantages and disadvantages of this minimization option. 
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Table6D-33: Advantages and Disadvantages of Emerging Technologies (Disposal Option 12) 



Unproven in municipal applications. 
Works best in watersaturated with 
calcium sulfate. 

Considerable chemical and O&M costs. 
Proprietary and patented process 


High water recovery. 
Productwatercan potentially be 
marketable. 


6D.3 Minimization Options 

The following concentrate minimization options are discussed in this section: 

Inter-stage lime softening (Minimization Option 1) 

High recovery RO (Minimization Option 2) 

Ion exchange enhancing technologies (Minimization Option 3) 

Emerging technologies (Minimization Option 4) 

For certain concentrate disposal options, such as evaporation ponds, it may be cost-efficient to consider 
additional treatment to minimize the volume of concentrate to be disposed of to reduce the size and 
cost of the disposal option. Minimization optionswou Id need to be used in conjunction with a disposal 
option. This section providesanoverviewandasummaryoftheadvantagesanddisadvantagesforeach 
minimization option identified in Table 6D-1. 

6D.3.1 Inter-Stage Lime Softening (Minimization Option 1) 

One minimization option is the concept of intermediate chemical softening with secondary membrane 
treatment. This process uses established technologies such as lime softening to increase the recovery of 
a secondary membrane system, resulting in a higher overall RO recovery. The lime softening treats the 
reject stream from a primary RO unit prior to treatment through a secondary RO unit. Softening 
removes chemicals with high scaling potentials such as calcium, magnesium, sulfate, and silica. Lime 
softening is potentially more cost-effective than mechanical concentration. 

Table 6D-34 lists the advantages and disadvantages of this minimization option. 
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Table 6D-34: Advantages and Disadvantages of Inter-Stage Lime Softening 


(Minimization Option 1) 

Advantages 

Disadvantages 

• Proven strategy, many installations. 

• Removal of hardness and operation at high 
pH (increased silica solubility) allows for high 
recoveryoperationoftheROsystem. 

• More cost-effective than mechanical 
concentration. 

• No additional permitting needed forthis 
application. 

• 

• 

Large site footprint. 

High chemical usage due to level of 
hardness and alkalinity in concentrate. 
Harderwater means highersludge 
production to be dried and disposed 
offsite. 

Lime handling is labor intensive. 
Requiressupportfacilities(chemicalfeed, 
dewatering, sludge drying beds, etc.) 
High sludge management costs. 
Additional sludge disposal required. 


6D.3.2 High Recovery RO (Minimization Option 2) 

High recovery RO(HRRO) increases the overall recovery of RO from the typical recovery of 85 percent 
for reclaimed water applications to approximately 92 percent. The challenge of HRRO is the 
maintenanceofsolubilityofthe remaining constituents within the feed stream. Some previous pilot 
workhasbeensuccessfullycompletedattheLeoJ. VanderLans WaterTreatment Facility (LVLWTF) in 
Long Beach, California forthe Water Replenishment District (WRD) to recover secondary effluent in RO 
to 92 percent with a secondary RO system. The construction of a full-scale HRRO system is currently 
under way and will be on-line in 2014. 

HRRO is designed with added robustness and standby equipmentto accommodate the expected higher 
maintenance frequency. For example, the LVLWTF facility is designed with a redundant secondary RO 
system toallowoneto be inservicewhileone is being cleaned. Such a process drives the solubility to 
maximum limits, which presents some planning risk if the process is implemented without pilot 
demonstration with the actual feed water. The high recovery RO system would also be designed with an 
automaticclean-in-placesystem to reduce theoperatorti me required forthe more frequent clean-in- 
place (CIP). 

Table 6D-35 lists the advantages and disadvantages of this minimization option. 


T able 6D-35: Advantages and Disadvantages of High Recovery RO (Minimization Option 2) 


Advantages 

Disadvantages 

• Increased water recovery. 

Increased energyconsumption. 

• Reducesamount of concentrate to besent 

Requires additional maintenance costs 

to disposal options and subsequently 

associated with membrane cleaning and 

reducing potential fees. 

scaling control. 


Page6D-53 












SBWR Strategic and Master Plan 
Appendix 6D: Concentrate Management 


6D.3.3 Ion Exchange Enhancing Technologies (Minimization Option 3) 

SeveraltechnologiesmakeuseofionexchangemediapriortoHRRO.TheseincludeAquatech’sROHigh 
Efficiency RO(HERO™)(cationicand anionic), Kruger’sOPUS(ballasted flocculation and ionexchange), 
and CDM Smith’s patented High Silica Process (strong acid and weak acid cationic ion exchange RO pre- 
treatmentprocess). Each system enhances the HRRO process by addressing particularionsof concern 
that could cause fouling. However, ion exchange systems are typically recharged with brine solutions 
equal to 1-3 percentofthefeed flowthathave to be included inthe concentrate managementstrategy. 

Table 6D-36 lists the advantages and disadvantages of this minimization option. 


Table 6D-36: Advantages and Disadvantages of Ion Exchange Enhancing Technologies 

(Minimization Option 3) 


Advantages 

Disadvantages 

• Uses combination of proven technologies: 
ion exchange andRO. 

• History of industrial installations for 

High capital and O&M costs. 

concentration of concentrate solutions high 
in silica. 


• Recovers water for beneficial use 



6D.3.4 Emerging Technologies (Minimization Option 4) 

As with disposal options, there are emerging minimization technologies that could be considered as the 
technologies are proven through pilot testing and other installations. An example is Desalitech, which is 
a relatively new technology which was originally conceived to recover the energy lost by the discharge 
of RO concentrate in seawater desalination. In Desalitech’s treatment concept, much of the concentrate 
flow is recirculated, allowing for recoveries as high as 97 percent with largely conventional RO 
equipmenton lowTDSwaters. These conditionsaresimilartowhatwouldbeexpectedforthis project. 
Combined with the claimed 35 percent of energy savings, this concept offers some potential to optimize 
thebrineproductionand to reduce costs. However, the Desalitech tech nologyhasonlyafewyearsof 
development with limited application on the scale or water types of this project. 

Table 6D-37 lists the advantages and disadvantages of this minimization option. 

Table 6D-37: Advantages and Disadvantages of Emerging Technologies 


(Minimization Option 4) 

Advantages 

Disadvantages 

• Highwaterrecovery. 

• Simple process for added water recovery. 

Unproven in municipal applications. 
Requires pilot and demonstration studies. 

• Proprietary and patented process 
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6D.4 Summary of Concentrate Management Options 

Table 6D-38 provides a summary of the disposal options discussed in the previous sections. Atth is stage 
oftheproject, disposaloptionsthathaveprohibitiveorfatalflaws (due toextremely high costs, complex 
permitting requirements, or technical infeasibility) are eliminated from further consideration. For 
options without fatal flaws, conceptual cost estimate and regulatory/permitting complexity for the 
respective option are rated as low, medium, or high. The following brine managements are assumed as 
the potentially feasible disposal optionsforthe potable reuse alternatives developed in Section 7: 

Disposal Option 2b, return to SJ/SC RWF via sewer system, for the Ford Pond satellite AWPF 
Disposal Option 6, new outfall to Coyote Point, for the long-term potable reuse alternatives 

Additional brine managementstudieswill need to be conducted as partofthe programmatic 
implementation forthe long-term potable reuse projects. This additional study is noted in the 
implementation plan in Section 10. 
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Table 6D-38: Summary of Disposal and Minimization Options 


Disposal 

Option 

Disposal Method 

Local/Regional 

Management 

Conceptual Capital Cost 1 

Regulatory/Permitting Complexity 

Preliminary Screening 

1 

SJ/SC RWF existing outfall 

Local 

Low 

Low 

This disposal option could be considered a potentially feasible 
disposaloptionforfuturealternativesevaluations pending 
successful resolution of brine toxicity concerns. For this Report, 
due to institutional concerns this option will not be used in the 
implementation analysis. 

2a 

Return to SJ/SC RWF for treatment 

Local 

Low 2 

Low 

This disposal option could be considered a potentially feasible 
disposal option for future alternatives evaluations if the impact 
of the additional brine on the WRF can be shown to be negligible. 
Forthis Report, due to institutional concerns to recycle brine to 
the RWF, this option will not be used in the implementation 
analysis. 

2b 

Return to SJ/SC RWF via sewer system 

Local 

Low 

Low 

Thisdisposaloption is carried forward in this Reportasa 
potentially feasible disposal option for Ford Pond satellite 
alternatives development only. 

3 

Existing regional deep wateroutfalls 
(SVCWorEBDA) 

Regional 

High 

High 

Thisdisposaloption could be considered a potentiallyfeasible 
disposal option for future alternatives evaluation. Forthis 
Report, duetothe high cost of construction and otherpermitting 
and institutional issues, this option will not be used in the 
implementation analysis. 

4 

Existing regional shallowwateroutfall 
(Sunnyvale) 

Regional 

Medium 

Medium 

Infeasible as a complete concentrate management option, but 
feasible as a partial concentrate management option. 

5 

Newoutfall northof Dumbarton Bridge 

Local 

High 

High 

Infeasible - this option had been researched previously by 
SCVWD and was determined to be infeasible due to high 
construction costs. 

6 

New outfall to Coyote Point 

Local 

Medium 

Medium 

This disposal option could be considered as a potentiallyfeasible 
disposal option for future alternatives evaluation. This option is 
assumed forthe basis of potable reuse alternatives costs in this 
Report. 

7 

Evaporation pond 

Local 

N/A 

N/A 

Infeasible-lack of groundwaterseparation to meet minimum 
DDW criteria. 

8 

Engineered wetlands 

Local 

High 

High 

This disposal option is not carried forward as a potentially 
feasible treatment option for alternatives development in this 
Report but could be considered in future alternatives analyses 
when combined withdisposaloptions that could benefitfrom 
receiving treated effluent from engineered wetlands. 






Infeasible - periodic salt pond intake restrictions and 

9 

Existing salt ponds 

Regional 

N/A 

N/A 

concentrate salt concentration ismuch lowerthanthetypicalsalt 
pond feed water. 

10 

Deep well injection 

Local 

N/A 

N/A 

Technically infeasible - the project area is not in a zone free of 
faults and no deep permeable zones have been identified. 


Page6D-57 

















SBWR Strategic and Master Plan 
Appendix 6D: Concentrate Management 


Disposal 

Option 

Disposal Method 

Local/Regional 

Management 

Conceptual Capital Cost 1 

Regulatory/Permitting Complexity 

Preliminary Screening 

11 

ZLD 

Local 

Very High 

Medium 

Infeasible-very high cost, O&M complexity, and processes are 
not proven at high capacities. 

12 

Emerging technologies 

Local 

N/A 

N/A 

Technically infeasible-considerable chemicaland O&M costs 
and lack of municipal applications. 


Notes: 

1 - High level planning capital costs are rated LOW (<$10M), MEDIUM ($10M - $50M), and HIGH (>$50M). 

2 -The City has indicated thatitwould only support a centralized pathway forthisdisposal option with a pilot demonstration projectto demonstrate potential impactsto final effluent. 
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List of Terms and Abbreviations 


AMEL 

Average Monthly EffluentLimitation 

AWPF 

Advanced Water Purification Facility 

Basin Plan 

bod 5 

CBOD 5 

City 

CTR 

Dioxin-TEQ 

IWC 

MDEL 

WaterQuality Control Plan forthe San Francisco Bay Basin, December2011 
5-Day Biochemical Oxygen Demand 

5-Day Carbonaceous Biochemical Oxygen Demand 

City of San Jose Environmental Services Department 

California Toxics Rule 

Dioxin and Furan Toxic Eguivalents 

Instream Waste Concentration 

Maximum Daily Effluent Limitation 

MEC 

Maximum Effluent Concentration 

MF 

Microfiltration 

NPDES 

PCBs 

RO 

National Pollutant Discharge Elimination System 

Polychlorinated biphenyls 

Reverse Osmosis 

RP 

Reasonable Potential 

RWF 

San Jose-Santa Clara Regional Wastewater Facility 

Regional Water 

Board 

SCVWD 

State Implementation 
Policy (SIP) 

SVAWPC 

TIE/TRE 

San Francisco Bay Regional Water Quality Control Board 

Santa Clara Valley Water District 

Policy for Implementation of Toxics Standards for Inland Surface Waters, 
Enclosed Bays, and Estuaries of California, 2005 

Silicon Valley Advanced Water Purification Center 

Toxicity Identification Evaluation/Toxicity Reduction Evaluation 

TM 

Technical Memorandum 

TSD 

USEPA Technical Support Document for Water Quality-Based Toxics Control, 
1991 

TSS 

USEPA 

WQBEL 

WQC 

WQO 

Total Suspended Solids 

United States Environmental Protection Agency 

Water Quality-Based Effluent Limitation 

Water Quality Criteria (federally derived values) 

Water Quality Objective (state-derived value) 
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Executive Summary 

The City of San Jose Environmental Services Department (City), in partnership with the Santa Clara 
Valley Water District (SCVWD), is preparing Strategicand Master Planning documents forthe South Bay 
Water Recycling (SBWR) system. Under Task 2.2.5 of this project, National Pollutant Discharge 
Elimination System (NPDES) Permit compliance for chemical constituents was evaluated for increasing 
levels of brine discharge conveyed from the reverse osmosis (RO) units to the San Jose-Santa Clara 
Regional Wastewater Facility’s (RWF's) outfall to Mallard (Artesian) Slough. Whole effluent toxicity 
impacts are addressed conceptually in this technical memorandum. However, when the Silicon Valley 
Advanced Water Purification Center (SVAWPC) starts operation in early 2014, the City will be initiating a 
chronic toxicity bench-scale testing program to estimate toxicity impacts from various percentages of 
brine in RWF effluent. In addition, the City is investigating the ability to obtain an Instream Waste 
Concentration (IWC), i.e.adilution creditfortoxicity, as part of its NPDES Permit renewal during 2014. 
With an IWC, a proposed new toxicity numeric effluent limit would be more favorable and possibly 
remove compliance concerns related to brine impacts. 

Forthe analysis of chemical constituents, a mass balance model was developed to estimate final effluent 
concentrations for conventional, non-conventional, and toxic constituents using brine percentages in 
final effluent ranging from 0% to 15%. Two types of compliance issues were analyzed to determine 
brine impacts on NPDES permit compliance, namely (1) exceeding an existing effluent limitation, and 
(2) triggering a new effluent limit in the future. 

It is expected thatthe RWF will not have significant NPDES Permit compliance issues forfinal effluent 
mixed with 15% brine, if City staff closely monitor final effluent concentrations for ammonia and 
cyanide. A summary of results for increasing brine percentages that trigger a potential NPDES permit 
compliance issue, under conservative conditions, is shown in Table ES-1. 
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Table ES-1. Summary of Compliance Issues Triggered in the Assessment 


Type of Compliance 
Issue Triggered 

Percentage of 
Brine in Final 
Effluent 

Description of NPDES Permit Compliance Issue 1 

None 

0 % 

— 



The 95 th percentile final effluent concentration for cyanide is 
estimated to exceed the AMEL of 5.7 gg/L. However, the 95 th 
percentile concentration value is influenced by two high 
measurements in a data set of 67 data points. 

Effluent Limit - 
Cyanide 

6 % 

In addition, based on data availability, the model used final 
effluent data after disinfection as an input to the RO process, 
and it is not unusual for the disinfection process to create 
cyanide. If actual secondary effluent data were available for 
use in the analysis, the final estimated cyanide concentration 
would likely be lowerthan that predicted with the model. 

Effluent Limit - Total 
Ammonia 

13% 

The 95 th percentile final effluent concentration fortotal 
ammonia is estimated to exceed the Average Monthly 
Effluent Limitation (AMEL) of 3 mg/L. However, the 95 th 
percentile concentration value is influenced by four high 
values in a data set of 56 data points. 

If those three high values are not included in thedata set, 
the percentage of brine that can be present in the final 
effluent is greater than 15% 

Effluent Limit - 5-Day 
Biochemical Oxygen 
Demand (BOD 5 ) 

15% 

The 95 th percentile final effluent concentration for BOD 5 is 
estimated to exceed the AMEL of 10 mg/L. 


1 0nce a compliance issue is triggered, it continues to bean issue for larger brine percentage values. For example, a compliance 
issue triggered at 6% brine will continue to be an issue at 13% and 15% brine. 


As the brine percentageinthefi naleffluentincreases, itis recommended that RWFstaff continue their 
current standard practice of sampling early in the month for ammonia and cyanide. If an elevated value 
is observed, it would be prudentto conduct additional sampling to verify thedata point. Additionally, 
with more frequentsampling, the monthly average values are expected to comply with the AMELs for 
cyanide and ammonia. 
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1. Introduction 

1.1 Purpose 

This Technical Memorandum (TM) has been prepared in accordance with Service Order No. 2, Task 2.2.5 
of the SBWR Strategicand Master Planning Project (Strategic Plan) scope of services. The TM evaluates 
National Pollutant Discharge Elimination System (NPDES) Permit compliance for chemical constituents 
as a result of increasing levels of brine discharge conveyed from reverse osmosis (RO) units to the San 
Jose-Santa Clara Regional Wastewater Facility’s (RWF's) outfall. 

1.2 Background 

Under Task 2.2.5 of this project, NPDES Permit compliance forchemical constituents was evaluated fora 
range of brine discharge percentages conveyed from the RO units to the RWF's outfall to Mallard 
(Artesian) Slough. In particular, theanalysis wasdesigned to determine whethercombiningRO brine 
with RWF effluent would result in (1) an exceedance of NPDES permit effluent limits, and/or (2) new 
water quality-based effluent limits (WQBELs) based on increased constituent concentrations in the 
effluent. 

Whole effluent toxicity impacts are addressed conceptually in this TM. However, when the Silicon 
Valley Advanced Water Purification Center (SVAWPC) starts operation in early 2014, the City of San Jose 
Environmental Services Department (City) will be initiating a chronic toxicity bench-scale testing 
program to estimate toxicity impacts from various percentages of brine in RWF effluent. The 
procedures forthe bench-scale testing program are described in the document titled Chronic Toxicity 
Compliance Demonstration Plan for Silicon Valley Advanced Water Purification Center (SVAWPC) 
prepared by the Santa Clara Valley Water District in January 2013. In addition, the City is investigating 
the ability to obtain an Instream Waste Concentration (IWC), i.e. a dilution creditfortoxicity.aspartof 
its NPDES Permit renewal during 2014. With an IWC, a proposed new toxicity numeric effluent limit 
would be more favorable and possibly remove compliance concerns related to brine impacts. 

A 2008 study titled, “South Bay Advanced Recycled Water Treatment Facility - Impact of RO 
Concentration Stream on WPCP Effluent Quality” previously evaluated the impacts of reverse osmosis 
(RO) brine on final effluent quality, exploring a range of possible project sizes up to an RO permeate of 
32 million gallons per day (MGD), with a combination of 1 part tertiary effluent to 1.8 parts RO 
permeate. The analysis considered conventional and toxic pollutants by using a simplified mass balance 
model. 

This TM takes the information in the 2008 study further by evaluating compliance impacts with updated 
water quality data, as well as updated numeric effluent limits from the RWF’s 2009 NPDES Permit. The 
assessment described in this TM is also more precise in that the mass balance model developed for this 
project considers the advanced treatment processes of microfiltration and reverse osmosis as two 
separate treatment systems (instead of as a single treatment system), and uses the percentage of brine 
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in final effluent as input, rather than estimated flow rates in MGD. This approach makes the 
information more scalable in the event the RWF effluent flows change over time. In addition, this 
assessment is more precise in that advanced treatment rejection rates were used for specific pollutants 
based on experience, and secondary effluent data were used for total suspended solids (TSS). This 
assessment also explores two important future regulatory issues: a potential nutrient watershed permit 
with nutrient limits and an anticipated statewide toxicity plan. 

1.3 Related Work 

Related work under Service Order No. 2 of the SBWR Strategicand Master Planning project includes: 

Subtask 2.3.2 and 2.3.3 Indirect Potable Reuse Market Assessment and Local Brine 
Management 

2. Existing and Future Effluent Limits 

2.1 Existing Effluent Limitations 

The RWF currently discharges treated wastewaterto Mallard (Artesian) Slough under NPDES Permit No. 
CA0037842, which was adopted as San Francisco Bay Regional Water Quality Control Board (Regional 
Water Board) Order No. R2-2009-0038. The Regional Water Board amended this permit with new 
regional standard provisions and monitoring and reporting requirements (Order No. R2-2010-0054). In 
addition, mercury and polychlorinated biphenyls (PCBs) are regulated under NPDES Permit No. 
CA003849 (Order No. R2-2012-0096). 

The NPDES permit contains numeric effluent limits for conventional, non-conventional, and toxic 
constituents. Effluent limits for conventional and non-conventional constituents, also known as 
technology-based effluent limits, were determined based on regional, state, and federal requirements. 
Effluent limits for toxic constituents, also known as water quality-based effluent limits (WQBELs), were 
developed based on requirements in the Water Quality Control Plan for the San Francisco Bay Basin 
(Basin Plan), the California Toxics Rule (CTR), and the Policy for Implementation of Toxics Standards for 
Inland Surface Waters, Enclosed Bays, and Estuaries of California (State Implementation Plan, or SIP). 

The RWF is classified as a shallow water discharger because its discharge does not receive a minimum 
initial dilution of 10:1. In order to discharge under an exception to the shallow water discharge 
prohibition in the Basin Plan, the RWF provides advanced wastewater treatment, operates a recycled 
water program, conducts environmental enhancement activities, and has certain effluent limits that are 
more stringent than secondary treatment standards. Numeric effluent limits indicated in the RWF’s 
existing NPDES permits are shown in Table 1. 
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Table 1: San Jose-Santa Clara RWF Effluent Limits 1 




Effluent Limitations 

Constituent 

Units 

Average 

Monthly 

Effluent 

Limitation 

(AMEL) 

Average 

Weekly 

Effluent 

Limitation 

(AWEL) 

Maximum 

Daily 

Effluent 

Limitation 

(MDEL) 

Instantaneous 

Minimum 

Instantaneous 

Maximum 


if) 

C 

CD 

3 

if) 

C 

o 

o 

5-Day 

Carbonaceous 
Biochemical 
Oxygen Demand 
(CBODs) 

mg/L 

10 

— 

20 

— 

— 

"o3 

c 

o 

c 

CD 

Total Suspended 
Solids (TSS) 

mg/L 

10 

— 

20 

— 

— 

> 

c 

o 

o 

Oil and Grease 

mg/L 

5 

— 

10 

— 

— 

c 

o 

T3 

c 

pH 

standard 

units 

— 

— 

— 

6.5 

8.5 

CCS 

"ccs 

c 

o 

Total Chlorine 

Residual 

mg/L 

— 

— 

— 

— 

0.0 

c 

CD 

> 

c 

Turbidity 

NTU 

— 

— 

— 

— 

10 

o 

o 

TotalAmmonia 

mg-N/L 

3 

— 

9 

— 

— 


Copper 

pg/L 

11 

— 

19 

— 

— 


Mercury 2 

pg/L 

0.025 

0.027 

— 

— 

— 

if) 

c 

Nickel 

pg/L 

25 

— 

33 

— 

— 

CD 

3 

Cyanide 

pg/L 

5.7 

— 

14 

— 

— 

if) 

3 

O 

Dioxin-TEQ 

pg/L 

1.4x1 O' 8 

— 

2.8x1 O' 8 

— 

— 

VJ 

O 

'x 

o 

Heptachlor 

pg/L 

0.00021 

— 

0.00042 

— 

— 

1 — 

PCBs(as 

arochlors) 

pg/L 

0.00039 

— 

0.00049 




Tributyltin 

pg/L 

0.0064 

— 

0.012 

— 

— 


1 See NPDES permits (Order Nos. R2-2009-0038 and Order No. R2-2012-0096)fordetailedfootnotesto effluent limits. 

2 TheRWFalsohasanaverageannualmasseffluentlimitformercury. Compliance withthis limit isdetermined annually by 
first evaluating the sum of the mass for all municipal wastewater facilities discharging under the mercury and PCBs 
watershed permit. Ifthis sum is greaterthanthe group mass limit of 11 kg/yr, each municipal dischargerwhose individual 
mercury mass emission limit exceeds its individual allocation in the watershed permit shall be deemed to be in violation of its 
mercury mass limit. For reference, the group mass emission in 2011 was 2.9 kg/yr. 
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2.2 Potential Future Effluent Limitations 

Prior to each NPDES permit renewal \ toxic constituent concentrations measured in an agency’s effluent 
during the previous permit term are evaluated. Constituents with concentrations that have “reasonable 
potential” (RP) to cause or contribute to an exceedance of a waterquality criterion or objective in the 
receiving water (Mallard (Artesian) Slough or San Francisco Bay) are given a numeric effluent limit in the 
new permit. Maximum effluent concentrations (MECs) are used to determine whether RP is present for 
each toxic constituent. 

Threetriggersareusedfordetermining RP as described in the SIP: 

1. Thefirsttrigger(Trigger1)isactivatediftheMECisgreaterthanorequaltothelowestapplicable 
water quality criteria (WQC) or water quality objective (WQO) 1 2 , which has been adjusted, if 
appropriate, for pH, hardness, and translator data. If the MEC is greater than or equal to the 
adjusted WQO, then that constituent has RP, and a WQBEL is required. 

2. The second trigger (Trigger 2) is activated if the observed maximum ambient background 
concentration is greater than the adjusted WQO, and the constituent is detected in any of the 
effluent samples. 

3. The third trigger(Trigger3)isactivatedifareviewofotherinformationdeterminesthata WQBEL 
is required to protect beneficial uses, even though both the MEC and the maximum ambient 
background concentration fora particular constituent are less than the WQO. 

In the future, new or more stringent effluent limits which may be adopted in NPDES permits include 
nutrients and toxicity. Numerous scientific studies are being conducted to understand the impact of 
nutrients in San Francisco Bay. Presently, the Regional Water Board is developing a nutrients watershed 
permit which may include new effluent limits for nutrients. Compliance with possible future nutrient 
limits is discussed and explored in this TM. 

In addition, the California State Water Resources Control Board is currently preparing a statewide 
toxicity plan. Draft versions of this document have proposed a new standardized method of data 
analysis (called the Test of Significant Toxicity, or TST), new numeric limits for chronic toxicity, and new 
provisions for compliance determination. This TM provides a detailed summary of the steps being taken 
to quantify potential toxicity impacts from the addition of brine to final effluent. 

3. Constituents IdentifiedforCompliance Assessment 

Of the many chemical constituents measured by the RWF (more than a hundred), only a few are of 
interest for compliance assessment. Constituents were included in the compliance assessment if there 


1 NPDES Permit renewals occur approximately once every five years. 

2 WQC is the federal term and WQO is the state term. These terms are synonymous and WQO is used to represent 
both terms in the rest of this TM. 
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is at leastone effluent limitforthat compound. Forconstituents without effluent limits, the constituent 
was included in the compliance assessment if itwasdetected in the effluent between June 1,2009 and 
August 31,2013. If a constituent was detected in the effluent, but there are currently no water quality 
criteria or objectives (e.g. beryllium, chloroform, and benzo(ghi)perylene), that constituent was 
removed from the list. Also, oil and grease was not considered because it would not be present in the 
RO concentrate since it would cause fouling in the RO membranes. Additionally, chlorine residual was 
not included since disinfection is expected to occur downstream of where the brine would be combined 
with RWF effluent, and pH was not included because pH is not concentrated in the RO process. The 
resulting list of constituents identified for compliance assessment is shown in Table 2. 


Table 2: Constituents Identified for NPDES Permit Compliance Assessment 


Constituent 

Unit 

Primary Reason for 
Assessing Compliance 

Conventional and Non- 
Conventional 
Constituents 

5-Day Biochemical Oxygen Demand (BOD 5 ) (1) 

mg/L 

Effluent Limit 

Total Suspended Solids (TSS) 

mg/L 

Effluent Limit 

Turbidity 

mg/L 

Effluent Limit 


Total Ammonia 

mg-N/L 

Effluent Limit 


Metals and Cyanide: 


Antimony 

gg/L 

Detected Value 


Arsenic 

gg/L 

Detected Value 


Cadmium 

gg/L 

Detected Value 


Chromium, Total 

gg/L 

Detected Value 


Copper 

gg/L 

Effluent Limit 


Lead 

gg/L 

Detected Value 


Mercury 

gg/L 

Effluent Limit 


Nickel 

gg/L 

Effluent Limit 


Selenium 

gg/L 

Detected Value 


Silver 

gg/L 

Detected Value 

Toxic Constituents 

Thallium 

gg/L 

Detected Value 

Zinc 

gg/L 

Detected Value 


Cyanide 

gg/L 

Effluent Limit 


Organic Constituents: 


Bromoform 

gg/L 

Detected Value 


Chlorodibromomethane 

gg/L 

Detected Value 


Dichlorobromomethane 

gg/L 

Detected Value 


1,3-Dichloropropylene 

gg/L 

Detected Value 


Methylene Chloride 

gg/L 

Detected Value 


Toluene 

gg/L 

Detected Value 


Bis(2-Ethylhexyl)Phthalate 

gg/L 

Detected Value 


Dibenzo(a,h)Anthracene 

gg/L 

Detected Value 


lndeno(1,2,3-cd)Pyrene 

gg/L 

Detected Value 


1 The RWF monitors BOD 5 to comply with its effluent limits for CBOD 5 . 
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4. Impact Assessment Approach (Mass Balance Model) 

The impact assessment approach employed a mass balance model to estimate constituent 
concentrations in final effluent containing various brine percentages. The model was designed to be 
conservative, and the basis for model development is described in this section. 

4.1 Advanced Treatment Process Configuration 

The mass balance model incorporates recycled water production processes that will occurat both the 
existing Silicon Valley Advanced Water Purification Center (SVAWPC) and a potential new Advanced 
WaterPurification Facility (AWPF)thatwould beoneof theoptionsforlndirectPotable Reuse (IPR). 

The AWPF is expected to run in parallel with the SVAWPC. Both the SVAWPC and the proposed AWPF 
would treat secondary effluent by microfiltration (MF) and RO. Cleaning the microfilters produces a 
backwash, which is conveyed to the RWF’s headworks, and the RO systems produce brine to be 
combined with tertiary effluent, which is then disinfected for discharge to Mallard (Artesian) Slough. 
Note that it is assumed thatthe RO brine would not be introduced into the chlorine contact channel that 
is used for Title 22 recycled water production. The processes related to the impact of brine on final 
effluent water quality are shown in the process flow diagram in Figure 1. 

Although conveyance of brine to the RWF headworks has been contemplated, in the event toxicity 
impactsareobserved with the brine, this configuration was not modeled because it is not the preferred 
operating method. 
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Figurel. Process FlowDiagram of Proposed Recycled Water Facilities toAssess Brine ImpactsonNPDESPermitCompliance 
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4.2 Conceptual Frameworkfor Mass Balance Model 

Using the process flowdiagram for the proposed recycled waterfacilities shown in Figure 1 above, a 
conceptual framework was developed forthe mass balance model. The existing SVAWPC facility and the 
future AWPF facility were grouped together within the model. Secondary effluent data for TSS (only) 
were available for this analysis and therefore those data were used as input to the MF process prior to 
reverse osmosis (RO). For constituents other than TSS, secondary effluent data were not available; 
therefore, final effluent data for these constituents were used as a surrogate for MF effluent being 
conveyed to RO. This approach is conservative, since the MF process is expected to provide better 
treatment than the RWF’s filtration processes for these constituents. The estimated RO brine 
concentrations were then combined with tertiary effluent data before comparing to the criteria for 
compliance assessment. Thedatausedasinputto the model, as well as the computations performed 
within the model itself, are shown diagrammatically in Figure 2. 


Figure2. Conceptual Diagram of Mass Balance Model 



The conditions simulated in the model, some of which are conservative, are summarized as follows: 

Existing effluent limits will be similar numerically to future effluent limits -Future effluent limits 
over the planning horizon were assumed to be similarto existing limits. There is currently little 
basis to expect otherwise at the present time, except possibly for nutrients, for which there is 
significant uncertainty at the present time. In any event, if control of nutrient concentrations or 
mass is needed in thefuture, thisactivity would most likely be addressed within the RWF rather 
than in an advanced water purification center. 

The variability of secondary (TSS) and final effluent (other constituent) concentrations will be 

similaroverthe planning horizon -Since reduced data forthe existing RWF performance are 
used as inputs to the model, it is being assumed thatfuture variability in these concentrations 
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during the planning horizon would not be much different than this variability. The sensitivity of 
changes to data variability is described in subsequent sections of this TM. 

Existing WQOs will be similar numerically to future WQOs - Future WQOs over the planning 
horizon were assumed to be the same as existing applicable WQOs. 

Existing maximum constituent data are compared to WQOs for compliance assessment - The 

existing maximum values for constituents without existing effluent limits that have been 
detected in the effluent were used in the model. Therefore it is being assumed that future 
maximum concentrations during the planning horizon would not be any higher than these 
maxima. 

Final effluent contains similar concentrations of priority pollutants as secondary treatment after 

treatment with MF -This assumption is probably the most conservative aspect of the model. 
Data for TSS is currently collected immediately following secondary treatment at the RWF, but 
priority pollutant samples are not collected because this location is not a regulatory compliance 
point. Although there was no correlation between TSS and heavy metals (and possibly other 
priority pollutants) in thefinal effluent, it’s likely there is some relationship between the amount 
of TSS removed across the filters and the amount of heavy metals removed across the filters. 
For reference, on average, there is currently about 84% removal of TSS between secondary 
effluent and final effluent, whereas the percent removal between secondary effluent and the 
endoftheMFprocesswasestimatedinthemodelto be99.99%forTSS. This approach means 
that the results estimated in this analysis will be conservative. In particular, the results are 
based on the feed to RO being tertiary (final) effluent instead of MF effluent. Therefore, a 
higher mass of constituents is both entering RO and exiting in the RO brine in the model than 
would actually occur. 

Final effluent contains similar concentrations as tertiary effluent prior to disinfection - It is 

unlikely the constituent concentrations, except cyanide, will noticeably change across the 
disinfection process. However, it is not unusual forcyanide measured in thefinal effluent to be 
created in the disinfection process, so cyanide concentration results are likely to be more 
conservative than other constituents under this condition. 

MF and RO removal percentages are based on experience with other facilities - It is possible the 
actual advanced water purification center will experience somewhat different removal 
percentages, especially overtime as the facilities age. With aging facilities, the percent removal 
across MF or RO would decrease and therefore the brine concentrations would decrease, so the 
removal percentages used in this analysis are expected to be conservative. 

4.3 Criteria for Compliance Assessment 

For constituents with effluent limits, the 95 th and 99 th percentile concentration values on a lognormal 
basis were generally compared to the Average Monthly Effluent Limitation (AMEL)and the Maximum 
Daily Effluent Limitation (MDEL), respectively. (To be conservative, the 99 th percentile concentration 
value was also compared to the Average Weekly Effluent Limitation (AWEL) for mercury.) For turbidity, 
the maximum effluent concentration (MEC) value was compared to the instantaneous maximum 
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effluent limit. This approach is consistent with the method commonly used by Regional Water Board 
staff to assess whether compliance with effluent limits is feasible fora wastewatertreatment plant. 

In addition to effluent limits, this assessment was designed to determine whetherthe selected priority 
pollutants without effluent limits would trigger reasonable potential (RP) when RO brine is combined 
with tertiary effluent. RP by Trigger 1 was also assessed forun-ionized ammonia because, although un¬ 
ionized ammonia is not a priority pollutant listed in the CTR, the Basin Plan contains water quality 
objectivesforthisconstituenttoprotectagainstthe aquatic life effects of ammonia in receiving waters. 
RP by Trigger 1 was determined based on the applicable WQOs shown in Table 3. 


Table3: Governing WQOsforDetected Constituents withoutWQBELs 1 


Constituent 

Unit 

Lowest Applicable WaterQuality Criterion 
or Water Quality Objective 

Antimony 

gg/L 

4,300 

Arsenic 

gg/L 

36 

Cadmium 

gg/L 

7.3 

Chromium (III) 

gg/L 

644 

Chromium (VI) 

gg/L 

180 

Lead 

gg/L 

135 

Selenium 

gg/L 

5 

Silver 

gg/L 

2.2 

Thallium 

gg/L 

6.3 

Zinc 

gg/L 

170 

Bromoform 

gg/L 

360 

Chlorodibromomethane 

gg/L 

34 

Dichlorobromomethane 

gg/L 

46 

1,3-Dichloropropylene 

gg/L 

1,700 

Methylene Chloride 

gg/L 

1,600 

Toluene 

gg/L 

200,000 

Bis(2-Ethylhexyl)Phthalate 

gg/L 

5.9 

Dibenzo(a,h)Anthracene 

gg/L 

0.049 

lndeno(1,2,3-cd)Pyrene 

gg/L 

0.049 

Un-ionized Ammonia 

mg-N/L 

0.025 


1 The ammonia effluent limit in the existing RWF NPDES Permit is technology-based, not 
water quality-based. 


Five constituents could potentially trigger RP by Trigger 2 because the maximum ambient background 
concentration is greater than the WQO. These constituents are benzo(b)fluoranthene, 
indeno(1,2,3-cd)pyrene,4,4-DDE,dieldrin,andheptachlorepoxide. However, out of these five, only 
indeno(1,2,3-cd)pyrene was detected in recent RWF effluent samples, therefore RP by Trigger 2 is 
assessed for only this constituent. 

Existing constituents with effluent limits by Trigger 3 for the RWF include copper, nickel, and dioxin-TEQ, 
which have estimated WBQELs shown in Table 1 . RP by Trigger 3 for other constituents was not 
investigated in this assessment because no other constituents are currently anticipated to be triggered 
with discretion in the Bay Area for the foreseeable future. 
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4.4 Advanced Water Treatment Feed Quality 

TSSdataforsecondary effluent collected from January 1,2007 through August 31,2013 were used in 
this analysis. For the remaining constituents identified for NPDES Permit compliance assessment, final 
effluent concentration data collected from June 1,2009 through August 31,2013 were used. These data 
are shown in Appendix A. More specifically, the reduced data used in the mass balance model based on 
the information presented aboveareshown in Table 4. Although average values for constituents with 
existing effluent limits were not used in the assessment, they are provided in Table 4for reference. 


Table 4: RWF Data Used as Inputs to Mass Balance Model 



Type of 


Number of 

Concentrations 

Constituent 

Concentration Data 
Used in Model 12 

Unit 

Detected 

Values 

Average (for 95th 

reference) Percentile 

99th 

Percentile 

MEC 

conventional ana 

Non- 

Conventional 

5-Day Biochemical Oxygen 
Demand (BODs) 

Tertiary Effluent 1 2 

mg/L 

639 

3.2 

5.4 

6.9 


Total Suspended Solids (TSS) 

Secondary Effluent 

mg/L 

2447 

7.9 

12.4 

15.3 


Tertiary Effluent 2 

mg/L 

677 

1.5 

2.5 

3.3 


Turbidity 

Tertiary Effluent 

NTU 

1551 

1.3 



4.0 

Total Ammonia 

Tertiary Effluent 

mg-N/L 

56 

0.8 

1.7 

2.7 

2.6 

Detected Toxic Priority Constituents 

Metals and Cyanide: 

Antimony 

Tertiary Effluent 

gg/L 

97 




0.58 

Arsenic 

gg/L 

122 




1.78 

Cadmium 


gg/L 

121 




0.15 

Chromium, Total 


gg/L 

122 




1.1 

Copper 


gg/L 

122 

3.1 

4.6 

5.5 


Lead 


gg/L 

122 




2.62 

Mercury 


gg/L 

51 

0.0016 

0.0027 

0.0035 


Nickel 


gg/L 

123 

6.3 

8.0 

8.8 


Selenium 


gg/L 

58 




0.67 

Silver 


gg/L 

122 




0.11 

Thallium 


gg/L 

94 




0.39 

Zinc 


gg/L 

122 




34.2 

Cyanide 


gg/L 

37 

2.1 

4.3 

6.1 


Orqanic Constituents: 

Bromoform 

Tertiary Effluent 

gg/L 

1 




DNQ 

0.004 

Chlorodibromomethane 

gg/L 

6 




13.9 

Chloroform 

gg/L 

8 




34.9 

Dichlorobromomethane 

gg/L 

7 




20.2 

1,3-Dichloropropylene 

gg/L 

1 




DNQ 

0.52 

Methylene Chloride 

gg/L 

5 




DNQ 

0.47 

Toluene 

gg/L 

6 




0.9 

Bis (2-Ethylhexyl) 
Phthalate 


gg/L 

1 




DNQ 

1.6 

Dibenzo(a,h)Anthracene 


gg/L 

1 




DNQ 

0.011 

lndeno(1,2,3-cd) Pyrene 


gg/L 

1 




DNQ 

0.009 


1 The model uses data for secondary effluent sampled from January 1,2007 through June 11,2013 and tertiary effluent sampled from 
June 2009 through August 2013. 

2 ”Tertiary effluent” signifies data that are sampled at the RWF discharge point to Mallard (Artesian) Slough after disinfection (final 
effluent). 
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4.5 Advanced Water Treatment Process Performance 

Treatment process performance parameters were used in this analysis, namely recovery rates and 
rejection rates, which are described as follows: 

Recovery rates represent the percentage of process feed waterthat receives treatmentonaflow 
basis. For example, if 100 MGD of secondary treated wastewater is fed to an MF process with a 98% 
recovery rate, 98 MGD exits the process as treated MF effluent and 2 MGD exits the process as 
concentrated backwash. In the mass balance model, a 98% recovery rate is used forthe MF process 
and an 85% recovery rate is used for the RO process. These values are based on the design 
specificationsfortheSVAWPCandconsultantexperiencewithsimilaradvanced treatment systems. 

Rejection rates represent the percentage of constituent that is rejected by an advanced treatment 
process on a mass basis. For example, in the case of process feed water with a mass flow rate of 
100 g/day of ConstituentX, and a rejection rate for ConstituentXof 95%, the reject flow from this 
process would contain 95 g/day of ConstituentX. 

The rejection rates used in the model are based on various vendorsoftware data as well as experience 
with similar advanced treatment systems, and are shown in Table 5. The smallest values in the rejection 
rate ranges for MF and the largest values in the rejection rate ranges for RO (underlined values in 
Table 4) were used in the model, to be conservative. 
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Table5: Range of Rejection RatesforMFandROProcesses 


Estimated Rejection Rate 1 
Constituent MF-RO 

Combined System 


Conventional 
and Non- 

5-Day Carbonaceous 
Biochemical Oxygen Demand 
(CBODs) 

0-30% 

>99% 

Conventional 

Total Suspended Solids (TSS) 

>99.99% 

>99.99% 

Constituents 

Turbidity 

>99.99% 

>99.99% 


Total Ammonia 

0% 

25-98% 


Metals: 


Antimony 


97-99% 


Arsenic (III) 


70-80% 


Arsenic (V) 


98% 


Cadmium 


96-98% 


Chromium (III) 


97-99% 


Chromium (VI) 


97-99% 


Copper 

0% 

97-99% 


Lead 

97-99% 


Mercury 


96-98% 


Nickel 


96-98% 

Detected 

Selenium 


96-98% 

Toxic Priority 

Silver 


96-98% 

Constituents 

Thallium 


96-98% 


Zinc 


93-96% 


Cyanide 

0% 

93-96% 


Organics: 


Bromoform 




Chlorodibromomethane 




Dichlorobromomethane 




1,3-Dichloropropylene 




Methylene Chloride 

0% 

>99% 


Toluene 




Bis(2-Ethylhexyl)Phthalate 




Dibenzo(a,h)Anthracene 




lndeno(1,2,3-cd) Pyrene 




1 The underlined rejection rates were used in the mass balance model. 
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4.6 Range of Brine Percentages Modeled 

The maximum, potential recycled water production being evaluated underthis Strategicand Master 
Planning project is 50,000 AFY, or 45 MGD of recycled water. This amount of recycled water would 
result in 8 MGD of brine. In addition, to obtain 45 MGD of recycled water, 54 MGD of secondary 
effluentfrom the RWF would be required (on a roughly annual average basis), with flow recovery rates 
of 98% and 85% for the MF and RO systems, respectively. Further, if 54 MGD (on average) of RWF 
secondary effluent is conveyed to a purification facility, that leaves 46 MGD to be combined with the 
brine. The combination of 46 MGD final effluent with 8 MGD brine is 54 MGD, with a brine percentage 
of 15%. 

On this basis, when considering the planning horizonforSBWR projects, the estimated percentageof 
brine in the final effluent could potentially approach 15%. Therefore, a range of 0% to 15% for the 
percentageofbrineinfinaleffluentwasusedindevelopingadetailed estimate of the potential impacts 
on NPDES Permitcompliance. 

5. Results andDiscussion 

The results of the mass balance model indicate possible but controllable compliance issues with total 
ammonia and cyanide, as described in the sections below. 

5.1 No Compliance Issues Predicted at 0% Brine 

With no brine in the effluent, the model predicts the RWF will not have compliance issues with existing 
effluent limitsforchemical constituents. This result isconsistentwith current complianceatthe RWF. 

5.2 Potential Compliance Issue for Cyanide Triggered at 6% Brine 

With 6% brine in thefinal effluent, the estimated final effluent concentration for cyanide using the mass 
balance model is more than 5.8 pg/L, which is based on an input to the model of the 95 th percentile of 
the RWF existing final effluentdata (4.3 pg/L). On this basis, the estimated final effluent concentration 
at5.8%brinewouldexceedtheAMELof5.7pg/L. However, the 95 th percentile concentration of actual 
RWF data is likely influenced by two particularly high values in the data set. In addition, 59 of the 67 
data points analyzed are below the laboratory quantitation limit. Recent cyanide effluent data are 
shown with existing NPDES permit effluent limits in Figure 4. 
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♦ Quantified Value ODetected, Not Quantified DNot Detected 



Figure 3. Final RWF Effluent Data for Cyanide (Jun 2009-Aug 2013) 


T o testthe sensitivity of the model to the high values in the data, the model was used to estimate a final 
effluent concentration based on an input comprising the 83 rd percentile concentration value (3.1 pg/L) 
of existing data, to reduce the influence of the high values on the model’s results. There are no 
compliance issues when the 83 rd percentile value is used for both input to the model and output for 
comparison to the AMEL. As a check, the median value was also simulated in the model, and in this case 
there were no compliance issues either. A summary of the sensitivity analysis is shown in Error! 
Reference source notfound.. 


Table 6. Model-Input and Model-Estimated Final Effluent Concentrations for Cyanide (pg/L) 


Percentile Value 

[Model Input] 

Final Effluent 
Concentration, 
Jun2009-Sep2013 

[Model Estimate] 

Final Effluent 
Concentration with 

15% Brine in Final Effluent 

Predicted Compliance Issue? 

Median 

2.0 

3.7 

None 

83 rd percentile 

3.1 

5.6 

None 

95th percentile 

4.3 

7.9 

Exceeds AMEL of 5.7 pg/L 


RWF staff currently collect samples for cyanide once per month to comply with the AMEL. Because the 
AMEL is an average monthly effluent limit and the sample frequency is monthly, the limit would be 
exceeded if just one data point is greaterthan 5.7 pg/L. However, RWF staff typically sample cyanide 
early in the month, so if a result is observed higher than expected, staff has the flexibility to take 
additional samples to confirm whether there is a persistent issue with cyanide. In addition, if 
subsequent results indicate the first result was unusually high, it is probable that the monthly average 
will be less than 5.7 pg/L. The past effluent data shown in Figure 4 indicate that RWF staff have 
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employed this approach forthe two high values observed in July 2011 and March 2013 to confirm that 
there were no issues with cyanide in RWF effluent. 

Additionally, the estimated final effluent concentrations for cyanide may be conservative for other 
reasons. As reported in the RWF's 2012 Annual Industrial User Pretreatment Compliance Report, 
cyanide concentrations in the RWF's influent have remained relatively constant at or below the 
quantitation limit. Effluentconcentrationsaresometimes higherthan the influentconcentrationsatthe 
RWF, suggesting that cyanide may be produced in the wastewater treatment process. This situation 
likely occurs because cyanide is a suspected byproduct of chlorination, which is the disinfection process 
at the RWF. It is possible that the model overestimates cyanide concentrationsforthe brine because, 
forcyanide, the model uses historical data forfinal effluent sampled a/ferdisinfectionasaninputtothe 
RO process (instead of MF effluent which would not be influenced by disinfection). 

5.3 Potential Compliance Issue for Ammonia Triggered at 13% Brine 

With 13% brine in the final effluent, the estimated final effluent concentration for total ammonia using 
the mass balance model is more than 3.0 mg-N/L, which is based on an input to the model of the 95 th 
percentile of the RWF existing final effluent data (1.7 mg-N/L). On this basis, the estimated final effluent 
concentration at 13% brine would exceed the AMEL of 3 mg-N/L. However, the 95 th percentile 
concentration of actual RWF data is likely influenced by four particularly high values in the data set. 
Recenttotal ammonia effluentdata are shown with existing NPDES permit effluent limits in Figure3. 
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Figure 4. Final RWF Effluent Data for Total Ammonia (Jun 2009-Aug 2013) 


To testthe sensitivity of the model to the high values in the data, the model was used to estimate afinal 
effluent concentration based on an input comprising the 93 rd percentile concentration value (1.6 mg- 
N/L) of existing data, to reduce the influence of high values on the model’s results. There areno 
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compliance issues at 15% brine when the 93 rd percentile value is used for both input to the model and 
outputforcomparisontotheAMEL. Asacheck,themedianvaluewasalsosimulated in the model, and 
in this case there were no compliance issues either. A summary of the sensitivity analysis is shown in 

Table 7. 


Table 7. Model-Input and Model-Estimated Final Effluent Concentrations 

for Ammonia (mg-N/L) 


Percentile Value 

[Model Input] 

Final Effluent 
Concentration, 

Jun 2009 - Aug 2013 

[Model Estimate] 

Final Effluent 
Concentration with 

15% Brine in Final Effluent 

Predicted Compliance Issue? 

Median 

0.6 

1.1 

None 

93 rd percentile 

1.6 

2.9 

None 

95th percentile 

1.7 

3.2 

Exceeds AMEL of 3 mg/L 


As with cyanide, The RWF monitors cyanide monthly, and the AMEL may be exceeded if just one data 
point isgreaterthan 3 mg-N/L. Likewise, RWF staff typically sampleammonia early in the month, so ifa 
result is observed higher than expected, staff has the flexibility to take additional samples to confirm 
whetherthere is a persistent issue with ammonia. In addition, if subsequent results indicate the first 
result was unusually high, it is probable that the monthly average will be less than 3 mg/L. 

5.4 Potential Compliance Issue for BODs Triggered at 15% Brine 

With 15% brine in the final effluent, the estimated final effluent concentrationfor BOD5 using the mass 
balance model is 10.1 mg/L, which is based on an input to the model of the 95 th percentile of the RWF 
existing final effluent data (5.4 mg/L). On this basis, the estimated final effluent concentration at 15% 
brine would exceed the AMEL of 10 mg/L. Recent BOD 5 effluent data, which are taken on a more 
frequent basis than cyanide and ammonia, are shown with existing NPDES permit effluent limits in 
Figure 5. A discussion with RWF staff indicated that the higher BOD 5 values experienced recently 
happen from time to time and are not an anomaly. 
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Figure 5. Final RWF Effluent Data for BODs (Jun 2009-Aug 2013) 


5.5 Compliance Issues Predicted for Final Effluent with > 15% Brine 

A summary of the predicted brine percentages for each of constituents identified for compliance 
assessment, including those greaterthan 15%, that may cause exceedances of limits or WQOs (thereby 
indicating a need fora new effluent limit) is provided in Table 8. 
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Table8. Brine Percentages Predicted toTriggerCompliance Issues 


Constituent 

NPDES Permit Limit or 

Lowest Applicable WQO 

Estimated Percentage of Brine in Final 
Effluent Predicted toTrigger 
(1) NPDES Permit Compliance Issue or 
(2) Need for New Effluent Limit 

Conventional and 
Non-Conventional 

Constituents 

5-Day Biochemical Oxygen 
Demand (BOD 5 ) 1 

AMEL = lOmg/L 

15% 

MDEL = 20 mg/L 

35% 

Total Suspended Solids (TSS) 

AMEL = 10 mg/L 

Greater than 100% 

MDEL = 20 mg/L 

Greater than 100% 

Turbidity 

lnstantaneousMaximum = 10NTU 

30% 

Total Ammonia 

AMEL = 3 mg/L as N 

13% 

MDEL = 8 mg/L as N 

40% 

Detected Toxic Priority Constituents 

Metals and Cyanide 

Antimony 

WQO = 4300 pg/L 

Greater than 100% 

Arsenic 

WQO = 36 pg/L 

Greater than 100% 

Cadmium 

WQO = 7.3 pg/L 

Greater than 100% 

Chromium, Total 

WQO (Cr(lll))= 644 pg/L 

WQO (Cr(VI))= 180 pg/L 

Greater than 100% 

Copper 

AMEL = 11 pg/L 

25% 

MDEL = 19 pg/L 

45% 

Lead 

WQO = 116 pg/L 

Greater than 100% 

Mercury 

AMEL = 0.025 pg/L 

Greater than 100% 

AWEL = 0.027 pg/L 

Greater than 100% 

Nickel 

AMEL = 25 pg/L 

40% 

MDEL = 33 pg/L 

50% 

Selenium 

WQO = 5 pg/L 

Greater than 100% 

Silver 

WQO = 2.2 pg/L 

Greater than 100% 

Thallium 

WQO = 6.3 pg/L 

Greater than 100% 

Zinc 

WQO = 170 pg/L 

75% 

Cyanide 

AMEL = 5.7 pg/L 

6% 

MDEL = 14 pg/L 

18% 

Organic Constituents: 

Bromoform 

WQO = 360 pg/L 

Greater than 100% 

Chlorodibromomethane 

WQO = 34 pg/L 

30% 

Dichlorobromomethane 

WQO = 46 pg/L 

25% 

1,3-Dichloropropylene 

WQO = 1700 pg/L 

Greater than 100% 

Methylene Chloride 

WQO = 1600 pg/L 

Greater than 100% 

Toluene 

WQO = 200,000 pg/L 

Greater than 100% 

Bis (2-Ethylhexyl) Phthalate 

WQO = 5.9 pg/L 

50% 

Dibenzo(a,h)Anthracene 

WQO = 0.049 pg/L 

65% 

lndeno(1,2,3-cd) Pyrene 

WQO = 0.049 pg/L 

80% 


1 The effluent limit in NPDES Permit is expressed as 5-day Carbonaceous Biochemical Oxygen Demand (CBODs),buttheRWF 
measures BOD 5 . 
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6. Nutrients 

The mass balance model was also used to assess how combining brine with tertiary effluent may affect 
compliance with possible future effluent limits for total nitrogen, organic nitrogen, and total 
phosphorus. The MF/RO rejection rates for total nitrogen, organic, nitrogen, and total phosphorus were 
estimated to be 99%, 99%, and 98%, respectively; these rejection rates were estimated based on 
consultant experience with similar advanced treatment systems. 

The following three figures were developed to show the brine percentage (for 0% to 15%) at which 
compliance is estimated to be feasible for a particular average monthly effluent limit. For these 
nutrients, the 95 th percentile concentration values for final effluent sampled from July 2012 through 
August 2013, and the recovery rates of 98% for MF and 85% for RO, were used in the model. 




Figure 7. Estimated Effluent Limit Compliance Feasibility -Organic Nitrogen 
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As a greater amount of brine is discharged in the final effluent, final effluent will contain higher 
concentrations of nutrients. Thus, highereffluent limits will be needed for greater amounts of brine in 
the final effluent. 

7. Toxicity 

In early 2013, RWF staff observed chronic toxicity in RWF effluent. In March 2013, chronic toxicity 
results of RWF effluent triggered accelerated toxicity testing, and chronic toxicity was detected again in 
April and May. In response, RWF staff initiated a Toxicity Identification Evaluation/Toxicity Reduction 
Evaluation (TIE/TRE). 

With production of RO brine in the SBWR system, concerns regarding chronic toxicity that may be 
present in effluent containing brine must be addressed, pa rticularly with respect to whetherthe source 
of toxicity is the brine vs. some other constituent or group of constituents. In 2009-2011, SCVWD 
conducted bench-scale testing for acute and chronic toxicity of RWF final effluent combined with 2% 
and 9% of brine that was rejected from an RO process treating RWF secondary effluent. Acute toxicity 
tests conducted with Rainbow Trout and Inland Silversides fish indicated a lack of acute toxicity for both 
samples of effluent containing 2% and 9% brine. Chronic toxicity was not observed for tests conducted 
for Fathead Minnow fish growth and Inland Silversides growth. Other chronic toxicity tests for 
Ceriodaphnia dubia (a waterflea) reproduction and Thalassiosirapseudonana (a marine diatom) growth 
showed effects with Thalassiosira pseudonana appearing more sensitive to the brine addition than 
Ceriodaphnia dubia. Subsequently, RWF staff conducted additional rounds of bench-scale testing for 
Thalassiosira pseudonana growth to further assess the toxicity of RO brine; results were mixed with only 
one of the four rounds showing chronic toxicity. 

To address concerns raised in earlier chronic toxicity tests, SCVWD and City staff have prepared a 
ChronicToxicity Compliance Demonstration Plan to conduct bench-scale tests on actual brine produced 
attheSVAWPF,and monitorthedegreeoftoxicitythat may be present. The chronictoxicity testing will 
be conducted monthly, and both the City and SCVWD will reevaluate the location of brine injection to 
the RWF, and modify the chronictoxicity testing plan as necessary based on results observed. 
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Chronictoxicity is a property of a wastewatereffluentand is quantified based on the observed toxic 
effectsonaquaticorganismsfrom the pollutants contained the effluent. A mathematical relationship 
rarely exists between the “dose” of effluent (a mixtureof pollutant concentrations in the effluent), and 
the measurable effect of the effluenton an organism. Thus, a mass balance model cannot be used to 
accurately estimate future chronic toxicity values. 

Toxicity is also dependent on a mixture of waterquality constituents in effluent. As shown in Table 5, 
advanced water treatment processes reject different pollutants at different rates. The mixture of 
different water quality constituents in the effluent combined with brine may vary significantly 
depending on the operation of the advanced treatment processes. 

Since chronic toxicity can only be estimated with empirical relationships, and the variability in the 
concentrations of constituents in effluent can change incrementally over time with limited knowledge 
aboutthe source of the change, this TM does not address whole effluent toxicity impacts. Rather, the 
bench-scale toxicity testing to be initiated after SVAWPC begins operation will provide the best 
informationforpredictingwhethertoxicity impacts could be present in brine atthepercentagesofRWF 
effluent potentially anticipated for the future. 

In addition, the City is investigating the ability to obtain an Instream Waste Concentration (IWC), i.e. a 
dilution credit for toxicity, as part of its NPDES Permit renewal during the next year. A proposed new 
chronic toxicity numeric effluent limit which incorporates an IWC could possibly remove compliance 
concerns related to brine impacts. 
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San Josc/Santa Clara Water Pollution Control Plant (Plant)-South Bay Water Recycling Program 

Advanced Water Treatment (AWT) Project 

Chronic Toxicity Testing of Reverse Osmosis Reject Water at Bench Scale 

Background. 

The Santa Clara Valley Water District, with contract support from Black & Veatch, EOA, Inc. 
and Pacific EcoRisk Inc., conducted acute and cluonic toxicity testing on Plant Final Effluent 
blended with 2 percent and 9 percent of Reverse Osmosis (RO) Reject Water (Brine) extracted 
from Secondary Effluent process water at the San Jose/Santa Clara Water Pollution Control Plant 
between December 2009 and June 2010. Samples of Plant Secondary Effluent were collected 
and concentrated in a bench scale RO Pilot apparatus. A total of five rounds of testing were 
completed by the Water District on one or more species as described below and summarized in 
Table 1 at the end of this document. 

Water District Acute Toxicity Testing. 

Two rounds of acute toxicity testing (i.e. survival endpoint) were conducted with Rainbow Trout 
and Inland Silversides fish. After two rounds, acute testing was discontinued due to lack of acute 
toxicity in the RO Brine. 

Water District Chronic Toxicity Testing. 

a. Two rounds of cluonic toxicity testing were conducted measuring Fathead Minnow fish 
growth. This testing was also discontinued after two rounds due to lack of chronic 
toxicity to this species. 

b. Tluee rounds of cluonic testing were conducted measuring Inland Silversides growth. 

This testing was also discontinued due to lack of observed chronic toxicity. 

c. Five rounds of chronic toxicity testing were conducted measuring Cerlodaplmla dubia, a 
water flea, for reproduction and Thalassiosirapseadonana, a marine diatom, for growth. 

i. During the first two rounds of testing, several tests were disregarded because the 
test dilution water (Plant Final Effluent) was also toxic. In these cases, it was 
impossible to determine whether the reject/plant final effluent blend was also toxic 
since all of the toxicity could have come from the dilution water (Plant Final 
Effluent) and not the reject/plant final effluent blend. 

ii. Over all five rounds of this cluonic toxicity testing, there were three tests in which 
slight toxicity was observed in the reject/plant final effluent blend but not in the 
Plant Final Effluent dilution water. 

1. During Round 3, the Ccriodapluiia had reduced reproduction in the 9% reject 
blend compared to control animals. However, the toxicity was rather low (1.3 
chronic Toxic Units) and there was no toxicity in the 2% reject blend. Since 
the initial phase of the AWT Project is expected to only produce a 1.5% reject 
blend with Plant Final Effluent, this toxic result was not considered critical. 

2. The toxicity observed in both the 2% and 9% reject blends during Round 4 
testing with Thalassiosira was 1.4 TUc and 1.5 TUc, respectively. 

Because of the toxicity detected in Round 4, a fifth round of testing was conducted to test only 
the sensitivity of the Thalassiosira to reject. No toxicity was observed in Round 5. 
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Snn Jose Chronic Toxicity Testing. 

The San Jose/Santa Clara Water Pollution Control Plant conducted an additional four rounds of 
testing, using Thalassiosira pseudonana growth, to further assess potential AWT reject toxicity. 

a. The first round of San Jose testing indicated reduced growth in both 2% and 9% reject 
blends compared to control cultures and were therefore toxic (Figure l.A). 

b. The AWT reject produced in Rounds 2 & 3 caused relatively uniform growth stimulation 
relative to the added reject (Figure 1 .B&C). AWT reject can cause growth stimulation 
because the reject is a source of nutrients as well as a source of potential toxicants. 

c. Round 4 also produced non toxic results. However, the growth stimulation measured in 
the 2% and 9% blends diluted with Plant Final Effluent up to 50% was not observed in 
the 100% blends (Figure l.D). Growth in the 100% blends dropped markedly, indicating 
that toxicity inhibited growth compared to the 50% blends. However, this drop in growth 
in the Round 4 100% blends was not statistically significant. 


Figure 1A. Sail Jose Test Results - July 
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Figure IB. San Jose Test Results - August 
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Figure 1C. San Jose Test Results - October 
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Figure ID. San Jose Test Results - November 
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Significance of the AWT Toxicity Results for the Plant: 

The test results summarized above raise concerns that the AWT operated at full scale may lead to 
increased monitoring requirements and could even lead to sporadic incidents of chronic toxicity. 
These are factors to consider: 
































































































1. The sensitivity of the marine diatom, Thalassiosirapseudonana, to AWT reject observed 
during Round 4 of the Water District testing and in Round 1 of the San Jose testing. The 
Plant’s NPDES Permit and the State’s Implementation Policy require that, if possible, test 
species used to characterize plant effluent chronic toxicity prior to each NPDES Permit 
renewal include a fish, an invertebrate, and a plant (i.e. algae). It is not possible to use the 
freshwater algal species, Selenaslrwn capricomutum , because selenastrum was found in 
earlier characterization studies to be sensitive to the salinity of Plant Final Effluent. The only 
reasonable alternative is Thalassiosira, therefore, Thalassiosira will be evaluated. If this 
species is found to be more sensitive to Plant final effluent than Ceriodaphnia after addition 
of AWT reject, then the next NPDES permit for the Plant will likely include a requirement to 
conduct monthly toxicity testing using Thalassiosira. 

2. The Plant’s recent history of episodic chronic toxicity using the water flea, Ceriodoplwia 
duhia, that culminated in a Plant’s Toxicity Reduction Evaluation (TRE) in 2010 
demonstrates that the Plant final effluent is at least occasionally very close to the threshold of 
unacceptable chronic toxicity using current testing methods. 

o It is unlikely that the constituents in Plant Final Effluent which caused sporadic 
chronic toxicity to Ceriodaphnia dubia, a freshwater invertebrate, are the same 
constituents that occasionally caused toxicity to the marine diatom, Thalassiosira 
pseudonana. The marine diatom appears to be more sensitive than the water flea to 
AWT reject. Based on the Water District’s Round 3 testing, the marine diatom may 
also be more sensitive to Plant Final Effluent (without added reject), 
o This raises the possibility, that the Regional Water Board could require the Plant to 
test two chronic test species if both show significant sensitivity to Plant Final Effluent 
during the next Effluent Characterization (toxicity screening), conducted 
approximately one year prior to the next Permit renewal in May 2014. 

3. The State’s proposed Whole Effluent Toxicity (WET) Policy which proposes to set 
numerical limits, with associated “violations,” for WET exceedances. The State’s proposed 
WET Policy includes a requirement to use a statistical evaluation tool known as the Test of 
Significant Toxicity or TST. This could increase the Plant’s chronic toxicity trigger 
exceedances or cause violations, particularly if Thalassiosira testing is required in the future. 


Discussion of Possible Strategies: 

1. Species sensitivity and recent Plant toxicity: The above testing suggests that the marine 
diatom, Thalassiosira pseudonana, is more sensitive to AWT reject than the Plant’s current 
WET test species, Ceriodaphnia dubia. Thalassiosira is also likely more sensitive to Plant 
Final Effluent than ceriodaphnia. Most of the Quality Control (QC) failures listed in Table 1 
resulted from toxicity in Plant Final Effluent, of which the marine diatom had the greater 
number of QC failures. However, during the additional four rounds of AWT testing 
conducted by the Plant, toxicity of Plant Final Effluent to Thalassiosira was not observed. 

It may be possible to petition the Water Board to exclude this species from consideration in 
the next effluent characterization study prior to the next NPDES Permit renewal. There are a 
few reasons why such a petition might be accepted. 








• Phytoplankton, including marine diatoms may not be viewed by the Water Board as 
being as ecologically important as freshwater zooplankton, such as C. dubia. It may 
be difficult to argue this point if C. dubia does not appear to be as sensitive as T. 
pseudonono in the next effluent characterization study. 

• It could be theoretically (or perhaps empirically) argued that the marine diatom is 
likely more sensitive to the potential ion imbalance in AWT reject. 

The worst case scenario for the Plant would be for the Water Board to impose a requirement 
to routinely test both chronic species. Given the Plant’s recent history of toxicity using both 
species, this could potentially happen if an effluent characterization study further indicated 
that Plant Final Effluent is toxic to both species. It is not known whether this issue could or 
should be discussed with the Water Board in conjunction with permitting the AWT. 

2. State’s Proposed WET Policy: The State’s proposed WET Policy would replace the Plant’s 
current toxicity triggers with numerical limits. Any exceedance of a numerical limit could be 
assessed as a violation of the NPDES permit. It is likely that the addition of reject to Plant 
Final Effluent will at least slightly elevate the risk of future WET violations. The results of 
Water District and Plant AWT testing alone suggests that the additional risk of toxicity is 
33.3% (1 out of 3 tests) for C. dubia using a 9% reject blend, and 33.3% (2 out of 6 tests) for 
T. pscudomm using both 2% and 9% reject blends. 

3. Return of Reject to Plant Hcadworks: In the event that reject from the AWT facility 
increases the Plant’s incidence of chronic toxicity when blended directly to Plant Final 
Effluent, an alternative plan should be in place to divert the RO reject water to Plant 
Headworks. From headworks, the reject would pass tluough the entire Plant treatment 
process which would presumably decrease the level of toxicity in the effluent as needed. 
However, returning reject to the hcadworks will increase the TDS of the secondary effluent 
which will impact the TDS of AWT feed water and hence the AWT product water. 

4. Dilution: This discussion would not be complete without a discussion of a receiving water 
dilution credit for WET. Nearly all of the cluonic toxicity in Plant Final Effluent observed 
during the recent TRE was above 50% effluent. All of the toxicity observed during the AWT 
testing conducted by the Water District and the Plant (nine total test results for two species) 
was above a 50% effluent threshold. This means that a dilution credit equal to the one 
applied to the Plant for cyanide would virtually solve the Plant’s WET issues, present and 
future. The arguments for a dilution credit of 3 (dilution of 2) include: 

• The need for a dilution credit for chronic toxicity could be demonstrated by the 
Plant’s recent history and the AWT testing. 

• Water column toxicity is not detected in the San Francisco Bay. 

• The Water Board may agree to allowance of a dilution credit as a means of promoting 
Recycled Water production. 

• The Plant’s 1989 Dilution Study measured a Bay water/Plant final effluent dilution of 
2:1. This was used to determine the Plant’s dilution for cyanide. An updated dilution 
study would probably have to be performed to advance this argument. 










Additional Testing; 


Additional testing of RO reject produced by the full scale AWT facility is recommended. 

Since measurable toxicity in the Plant’s final effluent discharged to the Bay could be assessed as 
a violation of the NPDES discharge permit, more testing should be performed prior to 
discharging reject to the serpentine tanks. It is possible that the bench scale AWT toxicity testing 
performed so far may not be truly representative of full scale AWT reject production. If the full 
scale RO units produce a final effluent/reject mixture that exhibits no measurable toxicity to 
Thalassiosira, many of the issues discussed in this paper will be less of a concern. However, if 
full scale testing yields similar or worse results, the issues discussed here will take on a greater 
urgency. 










TABLE 1. SCVWD ROUNDS 1-5 PILOT TOXICITY TESTING RESULTS 



Round I (Dec. 3-9,2009) 

Round 2 (Feb. 4-10,2010) 

Round 3 

(Mar. 24-30.2010) 

Round 4 (Apr. 26-May 3,2010) 

Test 

Organism 

100% 

Effluent 

98% 

Effluent 

+ 

2% RO 
Reject 

91% 

Effluent 

+ 

9% RO 
Reject 

100% 

Effluent 

98% 

Effluent 

+ 

2% RO 
Reject 

91% 

Effluent 

+ 

9% RO 
Reject 

100% 

Effluent 

98% 

Effluent 

+ 

2% RO 
Reject 

91% 

Effluent 

+ 

9% RO 
Reject 

100% 

Effluent 

98% 

Effluent 

+ 

2% RO 
Reject 

91% 

Effluent 

+ 

9% RO 
Reject 

Acute 

Toxicity 
(% Survival) 













Rainbow 

Trout 

100 

100 

100 

100 

100 

100 

NA 

NA 

NA 

NA 

NA 

NA 

Menidia 

100 

100 

100 

100 

100 

100 

NA 

NA 

NA 

NA 

NA 

NA 














Chronic 

Toxicity' 

(TUc) 













Menidia 













Survival 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

NA 

NA 

NA 

Growth 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

NA 

NA 

NA 














Fathead 

Minnow 













Survival 

<1 

<1 

<1 

<1 

<1 

<1 

NA 

NA 

NA 

NA 

NA 

NA 

Growth 

<1 

<1 

<1 

<1 

<1 

<1 

NA 

NA 

NA 

NA 

NA 

NA 














Ceriodaphnia 













Survival 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

1.1 

<1 

<1 

<1 

Growth 

2.8 

3.0 

<1 

<1 

<1 

<1 

<1 

<1 

13 

<1 

<1 

<1 














Thalassiosira 













Cell 

Density 

3.1 

2.7 

3.4 

6.2 

3.4 

Failed 

<1 

<1 

<1 

<1 

1.38 

1.46 


NA = Not Available (test not run) TBD = To Be Determined (results pending analysis) 

Failed = Test Failed (QA/QC) 

Bold = Toxicity Detected 
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TABLE 1. SCVWD ROUNDS 1-5 PILOT TOXICITY TESTING RESULTS (CONT’D) 



Round 5 (Jun. 10,2010) 




Test Organism 

100% 

Effluent 

98% 

Effluent 

+ 

2% RO 
Reject 

91% 

Effluent 

+ 

9% RO 
Reject 










Acute Toxicity 
(% Survival) 













Rainbow Trout 

NA 

NA 

NA 










Menidia 

NA 

NA 

NA 























Chronic 

Toxicity 

(TUc) 













Menidia 













Survival 

NA 

NA 

NA 










Growth 

NA 

NA 

NA 























Fathead 

Minnow 













Survival 

NA 

NA 

NA 










Growth 

NA 

NA 

NA 























Ceriodaphnia 













Survival 

NA 

NA 

NA 










Growth 

NA 

NA 

NA 























Thalassiosira 












Cell Density 

<1 

<1 

<1 










Note: SJ Rounds 2-3 Secondary Effluent <1 TUc (SE not tested in SJ Round 1) 
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TABLE 2. SJ/SC WPCP PILOT TOXICITY TESTING RESULTS 
SAN JOSE/SANTA CLARA WPCP EFFLUENT AND RO REJECT BLENDS 



SJ Round 1 (JuL 26,2010) 

SJ Round 2 (Aug. 23-24. 20JO) 

SJ Round 3 (Oct 12-13,2010) 

SJ Round 4 (Nov. 29-30,2010) 

Test 

Organism 

100% 

Effluent 

98% 

Effluent 

+ 

2% RO 
Reject 

91% 

Effluent 

+ 

9% RO 
Reject 

100% 

Effluent 

100% 

Effluent 

100% 

Effluent 

100% 

Effluent 

98% 

Effluent 

+ 

2% RO 
Reject 

91% 

Effluent 

+ 

9% RO 
Reject 

100% 

Effluent 

100% 

Effluent 

100% 

Effluent 

Acute 

Toxicity 
(% Survival) 












Rainbow 

Trout 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Menidia 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 














Chronic 

Toxicity 

(TUO 













Menidia 













Survival 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Growth 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 














Fathead 

Minnow 













Survival 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Growth 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 














Ceriodaphnia 













Survival 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Growth 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 














Thalassiosira 













Cell 

Density 

<1 

1.4 

1-5 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 


Note: SJ Round 4 Secondary Effluent 1J TUc 
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Appendix6D, Attachment C: Flow Balance Model - Pathways 


Attachment C: Flow Balance Model - 
Pathways 


C.l. Introduction 

A flow and mass balance model was created to model the magnitude and TDS of the flows which the 
SJ/SC RWF, SVAWPC and AWPF(s) would need to produce to reach various future water reuse goals 
under varying configurations of treatment plants (“treatment scenarios”), and flow scenarios (see 
Section C.3). Each permutation of flow scenario and treatment scenario was considered separately. 

Calculations were performed in Microsoft Excel using flowand mass balance equations. In scenarios 
whereROCwasreturnedtotheheadofthe plant, resulting in increasing TDS through thesystem, 
algebraic reduction and circular references with iterative calculations were utilized to determine the 
equilibrium point of the flows and TDS resulting from the various scenarios. 

For a summary of results, refer to table C-4, which lists the maximum production capacities of facilities 
and resultant TDS for each treatment scenario across all of the considered flow scenarios. 

C.2. Treatment Scenarios 

Treatmentscenariosdescribethe configuration ofAWPF, the treatmentoption being considered for 
that scenario, and where the SVAWPC and AWPF delivered ROC, if applicable. The configurations and 
treatmentoptions which were modeled as a flow balance are listed inTableC-4and illustrated in 
Figures C-1 through C-7. Assumptions involved in modeling the various treatment options are discussed 
in Section C-3. 

C.2.1 IPR 

Foragiventreatmentscena rio,theamountoflPRwhich the model calculated flows inordertodeliveris 
based on either the maximum discharge allowable for the treatment option being considered (as shown 
in Table C-1), or the District stated goals of25,000 AFYfor2025 and 35,000 AFYfor2035. If the 
maximum discharge allowable exceeded the District’s stated goal for the time period considered, then 
the model sized theflowstodeliveronly the Districtstated goal. Forexample,with FAT, theassumed 
maximum allowable discharge is 31.2-mgd (equivalent to 34,900-AFY). For example, when modelling 
FAT (treatment option two) for 2025, the model calculated flows and TDS based on only 25,000-AFY of 
IPR, as the allowable amount exceeded the District stated goal. 
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Table C-1: IPR Maximum Discharge Based on Pathway and Treatment 



Pathway 1: GWR with 
Centralized Plants 

Pathway 2: GWR with 
Satellite Plants 

IPR TDS (mg/L) 

Treatment Option 

AFY 

mgd 

AFY 

mgd 

Option 1: MF-RO Disinfection 

18,180 

16.2 

25,425 

22.7 b 

50 

Option 2: FAT 

36,868 

32.9 b,c 

37,342 

33.3 b '° 

Option3: Ozone-BAC a 

10,100 

9.0 

14,125 

12.6 

500 


a: Note that Pathway 1, option 3 also includes a sidestream MF/RO process in the AWPF, which would blend 
with the Ozone-BAC discharge, to reduce the TDS to 500 mg/L. Under pathway 2 option 3 (satellite AWPF 
with Ozone-BAC), the AWPF influent is assumed to already be at 500-mg/L. 
b: This flowexceeds the District’s stated 2025 goal of 25,000 AFY. 25,000-AFYof IPR is thus used in the 
model instead of this value during 2025. 

c:Thisflow exceeds the District’s stated 2035 goal of 35,000 AFY. 35,000-AFYof IPR is thus used in the 
model instead of this value. 


NPR is discussed under C.4.3. 


C.3. Assumptions Regarding Treatment Processes 

The treatment processes were modeled based on the following assumptions. 

Both the RWF and tertiary plant were assumed to have losses equal to five percent of their 
influent flows. 

o Assuming a larger value would decrease the flows to the outfall, and thus increase the 
TDS of theoutfall. 

Only MF and RO processes were modeled for FAT plants 

o SVAWPC and FAT MF processes were assumed to discharge 95% of the plant influent 
flow as treated water, with five percent to return to the SJ/SC RWF as backwash. In 
Pathway 1, this backwash would be conveyed through on-site piping; in Pathway 2, the 
backwash would be conveyed through the sewer. 

Assuming a larger value would increase the flows through the centralized plants, 
and decrease the flows needed by the satellite plants, thus decreasing the flows 
to the NPR network. 

o ROprocesseswereassumedtorecover85%oftheMFproductat50-mg/LofTDS 
regardless of influent TDS. The remaining 15% of the influent flow being discharged as 
concentrate. 

Increasing this recovery percentage would: 

Increase the flows through the tertiary plant and to outfall 
Decrease the flows to the SCVAWPC and all AWPFs. 

Increase the TDS of the concentrate 
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o 


Ozone BAC with side-stream RO treatment was modeled to yield an effluent TDS of 500- 
mg/L, which wasthe assumed value for maximum TDS for NPR, and IPR with the Option 
3 treatment system. 

Note thatthe satellite AWPF with Ozone BAC AND side-stream ROdid not 
includeanMF/ROtrain.asthe influent into the NPRnetwork was modeled to 
already be blended to 500-mg/L of TDS. 

For centralized Ozone BAC with side-stream RO plants, the same assumptions 
regarding recovery percentagesfor FAT were made. Flows were sized based on 
the influent TDS, and effluent flow goal. 

Allowing a larger TDS limit would: 

Reduce the size of the SVAWPC RO train 
Decrease the size of the sidestream MF/RO trains 
Decrease outfall TDS in all scenarios 
Increasing the TDS through the satellite AWPFs. 

In situations where the RWF received RO concentrate, the RWF TDS 
would also decrease. 


C.4. Flow Scenarios 

Flow scenarios are a product of the year being considered (either 2025 or 2035), whether the RWF 
influentflowwasthe minimum, averageormaximumanticipated, and whetheritwasawetordry 
season. 

C.4.1 RWF Influent 

Flows entering the system was the expected RWF influent, as supplied by the District. 

For these flows, a minimum, average, and maximum value was provided by the District for 2025 and 
2035. These values are shown in Table C-2. Note thatthe RWF influent is greaterthan this amount, due 
to some portion of the waste flows from the MF/RO treatment trains being returned to the RWF. For 
influent flows calculated by the model, refer to Table C-4 (for a summary) and Tables C-5 through C-8 for 
full results. 

Influent TDS from the collection system was assumed to remain at 720-mg/L. 


Table C-2: Influent Wastewater Flows (mgd) 

Year: 

2025 

2035 

Minimum 

105 

109 

Average 

115 

124 

Maximum 

126 

139 
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As the amount of flow going to NPR and IPR was constant, changing the wastewaterflows only affected 
theflowandTDS to outfall. Largerinfluentflows result in lowerTDS to the outfall. In scenarios where 
ROC is returned to the RWF, larger influent flows reduces TDS through the RWF and tertiary plants, and 
thus decreases the size of the sidestream MF/RO train for pathway one, option three. 

C.4.2 Effluent Flows 

Effluentflowsfromthesystemconsistedofthefollowing: 

IPR, as discussed in C.2.1. 

NPR, as discussed below 

Losses through the RWF, as discussed in section C.3. 

Losses through the tertiary treatment, as discussed in section C.3. 

Outfall, which amounted to thedifference between the influentwastewaterflow, and the 
effluent flows discussed above. 

C.4.3 NPR 

NPR was based on the District stated goal of 15,000 AFY, and was modeled to vary only based on the 
season (i.e. NPR was expected to remain constant regardless of year, pathway and treatment option). 
Seasonal adjustment was accounted for by using an adjustmentfactor based on the season to 
determine the NPR flow in mgd necessary to meet the anticipated demand. Referto Table C-3. Larger 
NPR flows would increase the size of the SCVAWPC, and increase TDS to outfall. 


Table C-3: NPR Usage 

Season 

Adjustment 

Factor 

AFY 

equivalent 

mgd 

equivalent 

Dry 

1.6 

24,000 

21.4 

Wet 

0.5 

7,500 

6.7 


C.5. Conclusions 

Fora summary of conclusions, referto Table C-4. Forfull results, referto Tables C-5 through C-8. 

The SCVAWPC’s maximum flows occur during the dry season. Treatment scenarios where ROC is 
returned to the RWF require a larger SCVAWPC to accommodate. Fortreatment scenarios with satellite 
AWPFs, peak SCVAWPC flow occurs during maximum discharge of the AWPF. Referto Table C-1. 

RWFflows would be expected to increase bya maximum of 10 percent. In treatmentscenarios where 
ROCwasreturnedtotheRWF,peakTDSthroughtheRWFwouldoccurduringminimumsewerflows 
during dry seasons. Fortreatment options 1 and 3, this peak TDS is expected to occur during 2025 flows. 
Foroption2 (centralized FAT), this peakTDSth roughtheRWFoccursduring2035flows, asthereisa 
significant increase in IPR for that scenario from 2025 to 2035. 
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Table C-4: Summary of Model Results 


Summary of Results 

Description of Flow Scenario Reference 

Maximum Flows (in mgd) TDS (in mg/L) 


Pathway 

Treatment 

Option 

Location of 
SVAWPC ROC 
Discharge 

Location of IPR 
AWPF ROC 
Discharge 

IPR Flows A 

SJ/SC 

RWF b 

SVAWPC 
ROP B 

AWPF 

ROP b 

RWF/Tertiary 
Effluent, 
Maximum B 

Outfall, 
Average B 

Outfall, 
Maximum B 

ipr a 

Corresponding 

Figure 

Showing 

Flowchart 

Table 

with 

Full 

Results 

1: Centralized 
AWPF 

1:MF-ROw/ 

UV Disinfection 

Outfall 

16.2 

140.4 

7 

16.2 

720 

904 

987 

50 

Figure 1 

6E-6 

2: FAT 

22.5 C / 31.2 E 

141.4 

7 

31.2 

720 

1,038 

1,256 

3: Ozone-BAC 
with Side-stream 
RO 

9 

140.7 

7 

3 

720 

782 

823 

500 

Figure 2 

1:MF-ROw/ 

UV Disinfection 

RWF 

16.2 

145.2 

10.7 

16.2 

951 

882 

951 

50 

Figure 3 

6E-7 

2: FAT 

22.5 C / 31.2 E 

149.2 

12.9 

31.2 

1,175 

997 

1,175 

3: Ozone-BAC 
with Side-stream 
RO 

9 

142.9 

8.7 

3 

810 

775 

810 

500 

Figure 4 

2: Satellite AWPF 

1: MF-RO with 
UV Disinfection 

Outfall 

Sewers (to 
return to RWF) 

22.5 C / 22.7° 

145.6 

19.8 

22.7 f 

800 

970 

1,084 

50 

Figure 5 

6E-8 

2: FAT 

22.5 C / 31.2 E 

148 

25.3 

31.2 f 

827 

1,031 

1,250 

3: Ozone-BAC 

Outfall 

NA 

12.6 

141.1 

11.6 

0 F 

718 

796 

843 

500 

Figure 6 

1: MF-RO with 
UV Disinfection 

Outfall 

22.5 C / 22.7° 

141.4 

16.2 

22.7 f 

718 

983 

1,100 

50 

Figure 7 

6E-9 

2: FAT 

22.5 C / 31.2 E 

142.1 

19.6 

31.2 f 

718 

1,044 

1,271 

31.2 E 

718 

1,044 

1,271 


A These values were input into the model as a constraint. 

B This value is an output of the model, which was determined based on the various inputs. 

c This value represents IPR usage during 2025. At that time, IPR will not be limited by ground-water recharge capacity, but by IPR goals. 
D This value represents IPR usage during 2035. It is limited by ground-water recharge capacity. 

E This value represents IPR usage during 2035. It is limited by IPR goals. 

F These values represent the combined flows from all of the satellite plants. 
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RWF 
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Influent (3) 
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13 


18 


To 
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Outfall (10) 
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-► 


15 



-1° 
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Figure C-1 

Pathway 1, Options One and Two (Centralized AWPF with FAT); ROC to Outfall 
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Figure C-3 

Pathway 1, Options One and Two (Centralized AWPF with FAT); ROC to RWF 
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Figure C-2 
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Pathway 1, Option Three (Centralized AWPF with Ozone BAC & Side-stream RO); ROC to Outfall 
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Figure C-4 

Pathway 1, Option Three (Centralized AWPF with Ozone-BAC & Side-stream RO); ROC to RWF 
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Figure C-5 

Pathway 2, Options One and Two (Satellite AWPF with FAT) 
SVAWPC ROCtoOutfall.SatelliteAWPFROCtoRWF 
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Figure C-6 

Pathway 2, Option Three (Satellite AWPF with Ozone BAC & Sidestream RO) 
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Figure C-7 

Pathway 2, Options One and Two (Satellite AWPF with FAT) 
SVAWPC and Satellite AWPF ROC Discharging Continuously to Outfall 
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Table 6CE-5 - Pathway 1, GWR with Centralized Plants 

RO Concentrate Discharging to Outfall 

Flow Description 

Flow # 

Option 1: MF-ROwith UVDisinfection 

| Option 2: FAT | 

0| 

ption 3: Ozone-BAC | 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

2025, Minimum Flow, Dry Season j 

Wastewater Collected 

1 

117,600 

105.0 

720 

117,600 

105.0 

720 

117,600 

105.0 

720 

SJ/SC RWF Influent 

3 

119,200 

106.4 

720 

119,700 

106.8 

720 

119,500 

106.7 

720 

SVAWPC Influent 

13 

9,800 

8.7 

720 

9,800 

8.7 

720 

9,800 

8.7 

720 

SVAWPC ROP 

16 

7,900 

7.0 

50 

7,900 

7.0 

50 

7,900 

7.0 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

31,000 

27.6 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

4,400 

3.9 

4,517 

600 

0.5 

4,517 

Outfall 

10 

65,400 

58.4 

987 

59,000 

52.7 

1,093 

73,000 

65.1 

823 

% RO Concentrate Sent Directly to Outfall 

36 

7% 

| 10% 

3% 

2025, Minimum Flow, Wet Season j 

Wastewater Collected 

1 

117,600 

105.0 

720 

117,600 

105.0 

720 

117,600 

105.0 

720 

SJ/SC RWF Influent 

3 

118,900 

106.1 

720 

119,300 

106.5 

720 

119,200 

106.4 

720 

SVAWPC Influent 

13 

3,000 

2.7 

720 

3,000 

2.7 

720 

3,000 

2.7 

720 

SVAWPC ROP 

16 

2,500 

2.2 

50 

2,500 

2.2 

50 

2,500 

2.2 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

31,000 

27.6 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

400 

0.4 

4,517 

400 

0.4 

4,517 

400 

0.4 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

4,400 

3.9 

4,517 

600 

0.5 

4,517 

Outfall 

10 

81,600 

72.9 

889 

75,200 

67.1 

965 

89,200 

79.6 

763 

% RO Concentrate Sent Directly to Outfall 

36 

4% 

I 6% 

!% I 

2025, Average Flow, Dry Season j 

Wastewater Collected 

1 

128,800 

115.0 

720 

128,800 

115.0 

720 

128,800 

115.0 

720 

SJ/SC RWF Influent 

3 

130,400 

116.4 

720 

130,900 

116.8 

720 

130,700 

116.7 

720 

SVAWPC Influent 

13 

9,800 

8.7 

720 

9,800 

8.7 

720 

9,800 

8.7 

720 

SVAWPC ROP 

16 

7,900 

7.0 

50 

7,900 

7.0 

50 

7,900 

7.0 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

31,000 

27.6 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

4,400 

3.9 

4,517 

600 

0.5 

4,517 

Outfall 

10 

75,500 

67.4 

951 

69,100 

61.7 

1,039 

83,100 

74.2 

810 

% RO Concentrate Sent Directly to Outfall 

36 

6% 

I 8% 

2% | 

| 2025, Average Flow, Wet Season j 

Wastewater Collected 

1 

128,800 

115.0 

720 

128,800 

115.0 

720 

128,800 

115.0 

720 

SJ/SC RWF Influent 

3 

130,100 

116.1 

720 

130,500 

116.5 

720 

130,400 

116.4 

720 

SVAWPC Influent 

13 

3,000 

2.7 

720 

3,000 

2.7 

720 

3,000 

2.7 

720 

SVAWPC ROP 

16 

2,500 

2.2 

50 

2,500 

2.2 

50 

2,500 

2.2 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

31,000 

27.6 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

400 

0.4 

4,517 

400 

0.4 

4,517 

400 

0.4 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

4,400 

3.9 

4,517 

600 

0.5 

4,517 

Outfall 

10 

91,700 

81.9 

871 

85,300 

76.1 

936 

99,300 

88.6 

759 

% RO Concentrate Sent Directly to Outfall 

36 

4% 

I 6% 

1% 1 

| 2025, Maximum Flow, Dry Season j 

Wastewater Collected 

1 

141,100 

126.0 

720 

141,100 

126.0 

720 

141,100 

126.0 

720 

SJ/SC RWF Influent 

3 

142,800 

127.4 

720 

143,200 

127.8 

720 

143,000 

127.7 

720 

SVAWPC Influent 

13 

9,800 

8.7 

720 

9,800 

8.7 

720 

9,800 

8.7 

720 

SVAWPC ROP 

16 

7,900 

7.0 

50 

7,900 

7.0 

50 

7,900 

7.0 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

31,000 

27.6 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

4,400 

3.9 

4,517 

600 

0.5 

4,517 

Outfall 

10 

86,700 

77.4 

921 

80,200 

71.6 

995 

94,200 

84.1 

800 

% RO Concentrate Sent Directly to Outfall 

36 

5% 

I 7% 

2% I 

| 2025, Maximum Flow, Wet Season j 

Wastewater Collected 

1 

141,100 

126.0 

720 

141,100 

126.0 

720 

141,100 

126.0 

720 

SJ/SC RWF Influent 

3 

142,400 

127.1 

720 

142,800 

127.5 

720 

142,700 

127.4 

720 

SVAWPC Influent 

13 

3,000 

2.7 

720 

3,000 

2.7 

720 

3,000 

2.7 

720 

SVAWPC ROP 

16 

2,500 

2.2 

50 

2,500 

2.2 

50 

2,500 

2.2 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

31,000 

27.6 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

400 

0.4 

4,517 

400 

0.4 

4,517 

400 

0.4 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

4,400 

3.9 

4,517 

600 

0.5 

4,517 

Outfall 

10 

102,900 

91.8 

854 

96,400 

86.1 

911 

110,400 

98.5 

755 

% RO Concentrate Sent Directly to Outfall 

36 

4% 

1 5% 

1% I 





































































































































































































Table 6CE-5 - Pathway 1, GWR with Centralized Plants 

RO Concentrate Discharging to Outfall 

Flow Description 

Flow # 

Option 1: MF-ROwith UV Disinfection 

| Option 2: FAT [ 

0| 

ption 3: Ozone-BAC | 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

2035, Minimum Flow, Dry Season j 

Wastewater Collected 

1 

122,100 

109.0 

720 

122,100 

109.0 

720 

122,100 

109.0 

720 

SJ/SC RWF Influent 

3 

123,700 

110.4 

720 

124,800 

111.4 

720 

124,000 

110.7 

720 

SVAWPC Influent 

13 

9,800 

8.7 

720 

9,800 

8.7 

720 

9,800 

8.7 

720 

SVAWPC ROP 

16 

7,900 

7.0 

50 

7,900 

7.0 

50 

7,900 

7.0 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

43,300 

38.7 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

I 100% 

29% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

6,200 

5.5 

4,517 

600 

0.5 

4,517 

Outfall 

10 

69,500 

62.0 

971 

53,600 

47.8 

1,256 

77,000 

68.7 

817 

% RO Concentrate Sent Directly to Outfall 

36 

7% 

| 14% 

3% 

2035, Minimum Flow, Wet Season j 

Wastewater Collected 

1 

122,100 

109.0 

720 

122,100 

109.0 

720 

122,100 

109.0 

720 

SJ/SC RWF Influent 

3 

123,400 

110.1 

720 

124,400 

111.1 

720 

123,700 

110.4 

720 

SVAWPC Influent 

13 

3,000 

2.7 

720 

3,000 

2.7 

720 

3,000 

2.7 

720 

SVAWPC ROP 

16 

2,500 

2.2 

50 

2,500 

2.2 

50 

2,500 

2.2 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

43,300 

38.7 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

1 100% 

29% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

400 

0.4 

4,517 

400 

0.4 

4,517 

400 

0.4 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

6,200 

5.5 

4,517 

600 

0.5 

4,517 

Outfall 

10 

85,700 

76.5 

881 

69,800 

62.3 

1,080 

93,200 

83.2 

762 

% RO Concentrate Sent Directly to Outfall 

36 

4% 

[ 9% 

!% I 

2035, Average Flow, Dry Season j 

Wastewater Collected 

1 

138,900 

124.0 

720 

138,900 

124.0 

720 

138,900 

124.0 

720 

SJ/SC RWF Influent 

3 

140,500 

125.4 

720 

141,600 

126.4 

720 

140,800 

125.7 

720 

SVAWPC Influent 

13 

9,800 

8.7 

720 

9,800 

8.7 

720 

9,800 

8.7 

720 

SVAWPC ROP 

16 

7,900 

7.0 

50 

7,900 

7.0 

50 

7,900 

7.0 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

43,300 

38.7 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

1 100% 

29% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

6,200 

5.5 

4,517 

600 

0.5 

4,517 

Outfall 

10 

84,600 

75.6 

926 

68,800 

61.4 

1,138 

92,200 

82.3 

801 

% RO Concentrate Sent Directly to Outfall 

36 

5% 

I 11% 

2% | 

| 2035, Average Flow, Wet Season j 

Wastewater Collected 

1 

138,900 

124.0 

720 

138,900 

124.0 

720 

138,900 

124.0 

720 

SJ/SC RWF Influent 

3 

140,200 

125.1 

720 

141,200 

126.1 

720 

140,500 

125.4 

720 

SVAWPC Influent 

13 

3,000 

2.7 

720 

3,000 

2.7 

720 

3,000 

2.7 

720 

SVAWPC ROP 

16 

2,500 

2.2 

50 

2,500 

2.2 

50 

2,500 

2.2 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

43,300 

38.7 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

I 100% 

29% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

400 

0.4 

4,517 

400 

0.4 

4,517 

400 

0.4 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

6,200 

5.5 

4,517 

600 

0.5 

4,517 

Outfall 

10 

100,800 

90.0 

857 

84,900 

75.8 

1,015 

108,400 

96.7 

756 

% RO Concentrate Sent Directly to Outfall 

36 

4% 

I 8% 

1% 1 

| 2035, Maximum Flow, Dry Season j 

Wastewater Collected 

1 

155,700 

139.0 

720 

155,700 

139.0 

720 

155,700 

139.0 

720 

SJ/SC RWF Influent 

3 

157,300 

140.4 

720 

158,400 

141.4 

720 

157,600 

140.7 

720 

SVAWPC Influent 

13 

9,800 

8.7 

720 

9,800 

8.7 

720 

9,800 

8.7 

720 

SVAWPC ROP 

16 

7,900 

7.0 

50 

7,900 

7.0 

50 

7,900 

7.0 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

43,300 

38.7 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

I 100% 

29% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

1,400 

1.2 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

6,200 

5.5 

4,517 

600 

0.5 

4,517 

Outfall 

10 

99,800 

89.1 

895 

83,900 

74.9 

1,062 

107,300 

95.8 

790 

% RO Concentrate Sent Directly to Outfall 

36 

5% 

I 9% 

2% I 

| 2035, Maximum Flow, Wet Season j 

Wastewater Collected 

1 

155,700 

139.0 

720 

155,700 

139.0 

720 

155,700 

139.0 

720 

SJ/SC RWF Influent 

3 

157,000 

140.1 

720 

158,000 

141.1 

720 

157,300 

140.4 

720 

SVAWPC Influent 

13 

3,000 

2.7 

720 

3,000 

2.7 

720 

3,000 

2.7 

720 

SVAWPC ROP 

16 

2,500 

2.2 

50 

2,500 

2.2 

50 

2,500 

2.2 

50 

AWPF Influent 

18 

22,500 

20.1 

720 

43,300 

38.7 

720 

12,100 

10.8 

720 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,300 

3.0 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

100% 

29% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

400 

0.4 

4,517 

400 

0.4 

4,517 

400 

0.4 

4,517 

AWPF RO Concentrate 

30 

3,200 

2.9 

4,517 

6,200 

5.5 

4,517 

600 

0.5 

4,517 

Outfall 

10 

116,000 

103.6 

839 

100,100 

89.4 

971 

123,500 

110.3 

751 

% RO Concentrate Sent Directly to Outfall 

36 

3% 

7% 

1% I 





































































































































































































Table 6CE-6 - Pathway 1: GWR with Centralized Plants 

RO Concentrate Discharging to RWF 

Flow Description 

Flow # 

Option 1: MF-ROwith UVDisinfection 

I Option 2: FAT | 

0| 

ption 3: Ozone-BAC | 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

2025, Minimum Flow, Dry Season j 

Wastewater Collected 

1 

117,600 

105.0 

720 

117,600 

105.0 

720 

117,600 

105.0 

720 

SJ/SC RWF Influent 

3 

124,800 

111.4 

951 

126,700 

113.1 

1,041 

122,200 

109.1 

810 

SVAWPC Influent 

13 

14,900 

13.3 

951 

16,200 

14.5 

1,041 

12,100 

10.8 

810 

SVAWPC ROP 

16 

12,000 

10.7 

50 

13,100 

11.7 

50 

9,800 

8.7 

50 

AWPF Influent 

18 

22,500 

20.1 

951 

31,000 

27.6 

1,041 

12,300 

11.0 

810 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

4,100 

3.7 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

2,100 

1.9 

6,060 

2,300 

2.1 

6,657 

1,700 

1.5 

5,116 

AWPF RO Concentrate 

30 

3,200 

2.9 

6,060 

4,400 

3.9 

6,657 

700 

0.6 

5,116 

Outfall 

10 

65,100 

58.1 

951 

58,600 

52.3 

1,041 

72,800 

65.0 

810 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% 

2025, Minimum Flow, Wet Season j 

Wastewater Collected 

1 

117,600 

105.0 

720 

117,600 

105.0 

720 

117,600 

105.0 

720 

SJ/SC RWF Influent 

3 

122,800 

109.6 

870 

124,500 

111.1 

936 

120,400 

107.5 

759 

SVAWPC Influent 

13 

4,200 

3.7 

870 

4,600 

4.1 

936 

3,400 

3.0 

759 

SVAWPC ROP 

16 

3,400 

3.0 

50 

3,700 

3.3 

50 

2,700 

2.4 

50 

AWPF Influent 

18 

22,500 

20.1 

870 

31,000 

27.6 

936 

12,200 

10.9 

759 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,700 

3.3 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

600 

0.5 

5,520 

700 

0.6 

5,958 

500 

0.4 

4,775 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,520 

4,400 

3.9 

5,958 

700 

0.6 

4,775 

Outfall 

10 

81,300 

72.6 

870 

74,800 

66.7 

936 

89,100 

79.5 

759 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% I 

2025, Average Flow, Dry Season j 

Wastewater Collected 

1 

128,800 

115.0 

720 

128,800 

115.0 

720 

128,800 

115.0 

720 

SJ/SC RWF Influent 

3 

135,900 

121.3 

922 

137,800 

123.0 

996 

133,300 

119.0 

799 

SVAWPC Influent 

13 

14,400 

12.8 

922 

15,600 

13.9 

996 

11,900 

10.6 

799 

SVAWPC ROP 

16 

11,600 

10.4 

50 

12,600 

11.2 

50 

9,600 

8.6 

50 

AWPF Influent 

18 

22,500 

20.1 

922 

31,000 

27.6 

996 

12,300 

11.0 

799 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

4,000 

3.6 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

2,000 

1.8 

5,860 

2,200 

2.0 

6,357 

1,700 

1.5 

5,045 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,860 

4,400 

3.9 

6,357 

700 

0.6 

5,045 

Outfall 

10 

75,200 

67.2 

922 

68,700 

61.3 

996 

82,900 

74.0 

799 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% | 

| 2025, Average Flow, Wet Season j 

Wastewater Collected 

1 

128,800 

115.0 

720 

128,800 

115.0 

720 

128,800 

115.0 

720 

SJ/SC RWF Influent 

3 

133,900 

119.6 

854 

135,600 

121.1 

911 

131,600 

117.4 

755 

SVAWPC Influent 

13 

4,100 

3.7 

854 

4,400 

4.0 

911 

3,400 

3.0 

755 

SVAWPC ROP 

16 

3,300 

2.9 

50 

3,600 

3.2 

50 

2,700 

2.4 

50 

AWPF Influent 

18 

22,500 

20.1 

854 

31,000 

27.6 

911 

12,200 

10.9 

755 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,700 

3.3 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

600 

0.5 

5,411 

600 

0.6 

5,790 

500 

0.4 

4,749 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,411 

4,400 

3.9 

5,790 

600 

0.6 

4,749 

Outfall 

10 

91,400 

81.6 

854 

84,900 

75.8 

911 

99,200 

88.5 

755 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% | 

| 2025, Maximum Flow, Dry Season j 

Wastewater Collected 

1 

141,100 

126.0 

720 

141,100 

126.0 

720 

141,100 

126.0 

720 

SJ/SC RWF Influent 

3 

148,200 

132.3 

896 

150,000 

133.9 

959 

145,600 

129.9 

790 

SVAWPC Influent 

13 

13,900 

12.4 

896 

15,000 

13.4 

959 

11,600 

10.4 

790 

SVAWPC ROP 

16 

11,200 

10.0 

50 

12,100 

10.8 

50 

9,400 

8.4 

50 

AWPF Influent 

18 

22,500 

20.1 

896 

31,000 

27.6 

959 

12,300 

11.0 

790 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

4,000 

3.5 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

2,000 

1.8 

5,693 

2,100 

1.9 

6,111 

1,700 

1.5 

4,984 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,693 

4,400 

3.9 

6,111 

700 

0.6 

4,984 

Outfall 

10 

86,300 

77.1 

896 

79,800 

71.3 

959 

94,000 

84.0 

790 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% I 

| 2025, Maximum Flow, Wet Season j 

Wastewater Collected 

1 

141,100 

126.0 

720 

141,100 

126.0 

720 

141,100 

126.0 

720 

SJ/SC RWF Influent 

3 

146,200 

130.6 

840 

147,900 

132.1 

889 

143,900 

128.4 

751 

SVAWPC Influent 

13 

4,000 

3.6 

840 

4,300 

3.8 

889 

3,300 

3.0 

751 

SVAWPC ROP 

16 

3,200 

2.9 

50 

3,500 

3.1 

50 

2,700 

2.4 

50 

AWPF Influent 

18 

22,500 

20.1 

840 

31,000 

27.6 

889 

12,200 

10.9 

751 

Total AWPF ROP 

22 

18,200 

16.2 

50 

25,000 

22.3 

50 

3,600 

3.2 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

25,000 

22.3 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

600 

0.5 

5,315 

600 

0.5 

5,646 

500 

0.4 

4,726 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,315 

4,400 

3.9 

5,646 

600 

0.6 

4,726 

Outfall 

10 

102,500 

91.5 

840 

96,000 

85.7 

889 

110,300 

98.5 

751 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

1 0% 

0% I 





































































































































































































Table 6CE-6 - Pathway 1: GWR with Centralized Plants 

RO Concentrate Discharging to RWF 

Flow Description 

Flow # 

Option 1: MF-ROwith UV Disinfection 

| Option 2: FAT [ 

0| 

ption 3: Ozone-BAC | 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

2035, Minimum Flow, Dry Season j 

Wastewater Collected 

1 

122,100 

109.0 

720 

122,100 

109.0 

720 

122,100 

109.0 

720 

SJ/SC RWF Influent 

3 

129,300 

115.4 

938 

133,900 

119.5 

1,175 

126,600 

113.0 

805 

SVAWPC Influent 

13 

14,700 

13.1 

938 

17,800 

15.9 

1,175 

12,000 

10.7 

805 

SVAWPC ROP 

16 

11,800 

10.6 

50 

14,400 

12.9 

50 

9,700 

8.7 

50 

AWPF Influent 

18 

22,500 

20.1 

938 

43,300 

38.7 

1,175 

12,300 

11.0 

805 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

4,100 

3.6 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

I 100% 

29% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

2,100 

1.9 

5,973 

2,500 

2.3 

7,552 

1,700 

1.5 

5,085 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,973 

6,200 

5.5 

7,552 

700 

0.6 

5,085 

Outfall 

10 

69,200 

61.8 

938 

53,100 

47.4 

1,175 

76,900 

68.6 

805 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% 

2035, Minimum Flow, Wet Season j 

Wastewater Collected 

1 

122,100 

109.0 

720 

122,100 

109.0 

720 

122,100 

109.0 

720 

SJ/SC RWF Influent 

3 

127,200 

113.6 

863 

131,400 

117.3 

1,035 

124,800 

111.5 

757 

SVAWPC Influent 

13 

4,100 

3.7 

863 

5,000 

4.5 

1,035 

3,400 

3.0 

757 

SVAWPC ROP 

16 

3,400 

3.0 

50 

4,100 

3.6 

50 

2,700 

2.4 

50 

AWPF Influent 

18 

22,500 

20.1 

863 

43,300 

38.7 

1,035 

12,200 

10.9 

757 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,700 

3.3 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

1 100% 

29% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

600 

0.5 

5,473 

700 

0.6 

6,619 

500 

0.4 

4,764 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,473 

6,200 

5.5 

6,619 

600 

0.6 

4,764 

Outfall 

10 

85,300 

76.2 

863 

69,200 

61.8 

1,035 

93,100 

83.1 

757 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% | 

2035, Average Flow, Dry Season j 

Wastewater Collected 

1 

138,900 

124.0 

720 

138,900 

124.0 

720 

138,900 

124.0 

720 

SJ/SC RWF Influent 

3 

145,900 

130.3 

901 

150,500 

134.3 

1,080 

143,300 

127.9 

792 

SVAWPC Influent 

13 

14,000 

12.5 

901 

16,700 

14.9 

1,080 

11,700 

10.4 

792 

SVAWPC ROP 

16 

11,300 

10.1 

50 

13,500 

12.1 

50 

9,400 

8.4 

50 

AWPF Influent 

18 

22,500 

20.1 

901 

43,300 

38.7 

1,080 

12,300 

11.0 

792 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

4,000 

3.5 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

1 100% 

29% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

2,000 

1.8 

5,720 

2,400 

2.1 

6,914 

1,700 

1.5 

4,994 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,720 

6,200 

5.5 

6,914 

700 

0.6 

4,994 

Outfall 

10 

84,300 

75.3 

901 

68,200 

60.9 

1,080 

92,000 

82.2 

792 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% I 

| 2035, Average Flow, Wet Season j 

Wastewater Collected 

1 

138,900 

124.0 

720 

138,900 

124.0 

720 

138,900 

124.0 

720 

SJ/SC RWF Influent 

3 

144,000 

128.6 

842 

148,200 

132.3 

980 

141,600 

126.4 

752 

SVAWPC Influent 

13 

4,000 

3.6 

842 

4,800 

4.3 

980 

3,300 

3.0 

752 

SVAWPC ROP 

16 

3,200 

2.9 

50 

3,900 

3.5 

50 

2,700 

2.4 

50 

AWPF Influent 

18 

22,500 

20.1 

842 

43,300 

38.7 

980 

12,200 

10.9 

752 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,600 

3.2 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

I 100% 

29% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

600 

0.5 

5,331 

700 

0.6 

6,253 

500 

0.4 

4,729 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,331 

6,200 

5.5 

6,253 

600 

0.6 

4,729 

Outfall 

10 

100,500 

89.7 

842 

84,400 

75.3 

980 

108,300 

96.7 

752 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% | 

| 2035, Maximum Flow, Dry Season j 

Wastewater Collected 

1 

155,700 

139.0 

720 

155,700 

139.0 

720 

155,700 

139.0 

720 

SJ/SC RWF Influent 

3 

162,600 

145.2 

874 

167,100 

149.2 

1,017 

160,100 

142.9 

782 

SVAWPC Influent 

13 

13,500 

12.0 

874 

15,900 

14.2 

1,017 

11,400 

10.2 

782 

SVAWPC ROP 

16 

10,900 

9.7 

50 

12,800 

11.5 

50 

9,200 

8.2 

50 

AWPF Influent 

18 

22,500 

20.1 

874 

43,300 

38.7 

1,017 

12,300 

10.9 

782 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,900 

3.5 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

I 100% 

29% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

1,900 

1.7 

5,542 

2,300 

2.0 

6,497 

1,600 

1.5 

4,928 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,542 

6,200 

5.5 

6,497 

700 

0.6 

4,928 

Outfall 

10 

99,500 

88.8 

874 

83,400 

74.4 

1,017 

107,200 

95.7 

782 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

I 0% 

0% I 

| 2035, Maximum Flow, Wet Season j 

Wastewater Collected 

1 

155,700 

139.0 

720 

155,700 

139.0 

720 

155,700 

139.0 

720 

SJ/SC RWF Influent 

3 

160,800 

143.5 

826 

164,900 

147.2 

942 

158,400 

141.4 

748 

SVAWPC Influent 

13 

3,900 

3.5 

826 

4,600 

4.1 

942 

3,300 

2.9 

748 

SVAWPC ROP 

16 

3,200 

2.8 

50 

3,700 

3.3 

50 

2,700 

2.4 

50 

AWPF Influent 

18 

22,500 

20.1 

826 

43,300 

38.7 

942 

12,200 

10.9 

748 

Total AWPF ROP 

22 

18,200 

16.2 

50 

35,000 

31.2 

50 

3,600 

3.2 

50 

Total Potable Re-use 

23 

18,200 

16.2 

50 

35,000 

31.2 

50 

10,100 

9.0 

500 

% of Potable Re-use Goal Reached 

39 

52% 

100% 

29% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

600 

0.5 

5,226 

700 

0.6 

5,995 

500 

0.4 

4,704 

AWPF RO Concentrate 

30 

3,200 

2.9 

5,226 

6,200 

5.5 

5,995 

600 

0.6 

4,704 

Outfall 

10 

115,700 

103.3 

826 

99,500 

88.8 

942 

123,400 

110.2 

748 

% RO Concentrate Sent Directly to Outfall 

36 

0% 

0% 

0% I 





































































































































































































Table 6E-7 - Pathway 2, GWR with Satellite Plants 

SVAWPC RO Concentrate Discharging to Outfall, Satellite RO Concentrate Discharging Continuously to Sewers 

Flow Description 

Descriptio 

Option 1: MF-ROwith UVDisinfection 

| Option 2: FAT | 

0| 

ption 3: Ozone-BAC | 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

2025, Minimum Flow, Dry Season j 

Wastewater Collected 

1 

117,600 

105.0 

720 

117,600 

105.0 

720 

117,600 

105.0 

720 

SJ/SC RWF Influent 

3 

124,900 

111.5 

800 

124,900 

111.5 

800 

120,000 

107.1 

717 

SVAWPC Influent 

13 

27,200 

24.3 

800 

27,200 

24.3 

800 

16,000 

14.3 

717 

SVAWPC ROP 

16 

22,000 

19.6 

50 

22,000 

19.6 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

1 0 1 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 | 

% of Potable Re-use Goal Reached 

39 

100% 

[ 100% 

57% | 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,900 

3.5 

5,053 

3,900 

3.5 

5,053 

2,300 

2.0 

4,497 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

1 0 1 

Outfall 

10 

58,300 

52.0 

1,084 

57,800 

51.6 

1,086 

68,600 

1 612 

843 I 

% RO Concentrate Sent Directly to Outfall 

36 

7% 

7% 

3 % 

2025, Minimum Flow, Wet Season j 

Wastewater Collected 

1 

117,600 

105.0 

720 

117,600 

105.0 

720 

117,600 

105.0 

720 

SJ/SC RWF Influent 

3 

124,500 

111.2 

800 

124,500 

111.2 

800 

119,700 

106.8 

717 

SVAWPC Influent 

13 

19,100 

17.0 

800 

19,100 

17.0 

800 

9,300 

8.3 

717 

SVAWPC ROP 

16 

15,400 

13.7 

50 

15,400 

13.7 

50 

7,500 

6.7 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

1 0 1 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 I 

% of Potable Re-use Goal Reached 

39 

100% 

1 100% 

57% | 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,700 

2.4 

5,053 

2,700 

2.4 

5,053 

1,300 

1.2 

4,497 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

1 0 1 

Outfall 

10 

74,400 

66.5 

956 

73,900 

66.0 

957 

84,800 

1 75 - 7 

776 I 

% RO Concentrate Sent Directly to Outfall 

36 

4% 

1 4% 

2% | 

2025, Average Flow, Dry Season j 

Wastewater Collected 

1 

128,800 

115.0 

720 

128,800 

115.0 

720 

128,800 

115.0 

720 

SJ/SC RWF Influent 

3 

136,100 

121.5 

794 

136,100 

121.5 

794 

131,200 

117.1 

717 

SVAWPC Influent 

13 

26,900 

24.0 

794 

26,900 

24.0 

794 

16,000 

14.3 

717 

SVAWPC ROP 

16 

21,700 

19.4 

50 

21,700 

19.4 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

1 0 1 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 | 

% of Potable Re-use Goal Reached 

39 

100% 

I 100% 

57% | 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,800 

3.4 

5,008 

3,800 

3.4 

5,008 

2,300 

2.0 

4,499 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

1 0 1 

Outfall 

10 

68,400 

61.1 

1,030 

67,900 

60.6 

1,032 

78,700 

| 70.3 

827 I 

% RO Concentrate Sent Directly to Outfall 

36 

6% 

I 6% 

3% I 

| 2025, Average Flow, Wet Season j 

Wastewater Collected 

1 

128,800 

115.0 

720 

128,800 

115.0 

720 

128,800 

115.0 

720 

SJ/SC RWF Influent 

3 

135,700 

121.2 

794 

135,700 

121.2 

794 

130,900 

116.8 

717 

SVAWPC Influent 

13 

18,800 

16.8 

794 

18,800 

16.8 

794 

9,400 

8.4 

717 

SVAWPC ROP 

16 

15,200 

13.6 

50 

15,200 

13.6 

50 

7,600 

6.7 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

1 0 1 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 I 

% of Potable Re-use Goal Reached 

39 

100% 

1 100% 

57% | 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,700 

2.4 

5,008 

2,700 

2.4 

5,008 

1,300 

1.2 

4,499 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

1 0 1 

Outfall 

10 

84,600 

75.5 

927 

84,000 

75.0 

928 

94,900 

1 84.7 

770 I 

% RO Concentrate Sent Directly to Outfall 

36 

3% 

1 3% 

1% 1 

| 2025, Maximum Flow, Dry Season j 

Wastewater Collected 

1 

141,100 

126.0 

720 

141,100 

126.0 

720 

141,100 

126.0 

720 

SJ/SC RWF Influent 

3 

148,400 

132.5 

788 

148,400 

132.5 

788 

143,500 

128.1 

718 

SVAWPC Influent 

13 

26,500 

23.7 

788 

26,500 

23.7 

788 

16,000 

14.3 

718 

SVAWPC ROP 

16 

21,400 

19.1 

50 

21,400 

19.1 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

1 0 1 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 | 

% of Potable Re-use Goal Reached 

39 

100% 

I 100% 

57% | 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,800 

3.4 

4,967 

3,800 

3.4 

4,967 

2,300 

2.0 

4,501 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

1 0 1 

Outfall 

10 

79,600 

71.1 

986 

79,000 

70.5 

988 

89,800 

| 80.2 

814 I 

% RO Concentrate Sent Directly to Outfall 

36 

5% 

I 5% 

3% I 

| 2025, Maximum Flow, Wet Season j 

Wastewater Collected 

1 

141,100 

126.0 

720 

141,100 

126.0 

720 

141,100 

126.0 

720 

SJ/SC RWF Influent 

3 

148,000 

132.1 

788 

148,000 

132.1 

788 

143,200 

127.8 

718 

SVAWPC Influent 

13 

18,600 

16.6 

788 

18,600 

16.6 

788 

9,400 

8.4 

718 

SVAWPC ROP 

16 

15,000 

13.4 

50 

15,000 

13.4 

50 

7,600 

6.7 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

1 0 1 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 I 

% of Potable Re-use Goal Reached 

39 

100% 

1 100% 

57% | 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,600 

2.4 

4,967 

2,600 

2.4 

4,967 

1,300 

1.2 

4,501 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

1 0 1 

Outfall 

10 

95,800 

85.5 

903 

95,100 

84.9 

904 

106,000 

| 94.6 

765 I 

% RO Concentrate Sent Directly to Outfall 

36 

3% 

I 3% 

1% I 





































































































































































































Table 6E-7 - Pathway 2, GWR with Satellite Plants 

SVAWPC RO Concentrate Discharging to Outfall, Satellite RO Concentrate Discharging Continuously to Sewers 

Flow Description 

Descriptio 

Option 1: MF-ROwith UV Disinfection 

1 Option 2: FAT [ 

0| 

ption 3: Ozone-BAC | 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

2035, Minimum Flow, Dry Season j 

Wastewater Collected 

1 

122,100 

109.0 

720 

122,100 

109.0 

720 

122,100 

109.0 

720 

SJ/SC RWF Influent 

3 

129,500 

115.6 

799 

132,200 

118.0 

827 

124,500 

111.1 

717 

SVAWPC Influent 

13 

27,400 

24.5 

799 

35,100 

31.3 

827 

16,000 

14.3 

717 

SVAWPC ROP 

16 

22,100 

19.8 

50 

28,300 

25.3 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 | 12.6 | 500 

% of Potable Re-use Goal Reached 

39 

73% 

[ 100% 

40% 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,900 

3.5 

5,042 

5,000 

4.5 

5,228 

2,300 

2.0 

4,498 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0 

Outfall 

10 

61,900 

55.3 

1,067 

52,000 

46.4 

1,250 

72,600 | 64.8 | 836 

% RO Concentrate Sent Directly to Outfall 

36 

6% 

| 10% 

3% 

2035, Minimum Flow, Wet Season j 

Wastewater Collected 

1 

122,100 

109.0 

720 

122,100 

109.0 

720 

122,100 

109.0 

720 

SJ/SC RWF Influent 

3 

129,100 

115.3 

799 

131,800 

117.6 

827 

124,100 

110.8 

717 

SVAWPC Influent 

13 

19,300 

17.2 

799 

26,500 

23.6 

827 

9,400 

8.3 

717 

SVAWPC ROP 

16 

15,600 

13.9 

50 

21,400 

19.1 

50 

7,600 

6.7 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 | 12.6 | 500 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,700 

2.5 

5,042 

3,800 

3.4 

5,228 

1,300 

1.2 

4,498 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0 

Outfall 

10 

78,100 

69.7 

948 

68,100 

60.8 

1,071 

88,800 | 79.3 | 774 

% RO Concentrate Sent Directly to Outfall 

36 

4% 

1 6% 

2% 

2035, Average Flow, Dry Season j 

Wastewater Collected 

1 

138,900 

124.0 

720 

138,900 

124.0 

720 

138,900 

124.0 

720 

SJ/SC RWF Influent 

3 

146,300 

130.6 

790 

149,000 

133.0 

815 

141,300 

126.1 

718 

SVAWPC Influent 

13 

26,900 

24.0 

790 

34,300 

30.6 

815 

16,000 

14.3 

718 

SVAWPC ROP 

16 

21,700 

19.4 

50 

27,700 

24.7 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 | 12.6 | 500 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,800 

3.4 

4,982 

4,900 

4.4 

5,147 

2,300 

2.0 

4,500 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0 

Outfall 

10 

77,200 

68.9 

998 

67,100 

59.9 

1,130 

87,800 | 78.4 | 816 

% RO Concentrate Sent Directly to Outfall 

36 

5% 

1 7% 

3% 

| 2035, Average Flow, Wet Season j 

Wastewater Collected 

1 

138,900 

124.0 

720 

138,900 

124.0 

720 

138,900 

124.0 

720 

SJ/SC RWF Influent 

3 

145,900 

130.3 

790 

148,500 

132.6 

815 

140,900 

125.8 

718 

SVAWPC Influent 

13 

18,900 

16.9 

790 

25,900 

23.1 

815 

9,400 

8.4 

718 

SVAWPC ROP 

16 

15,300 

13.6 

50 

20,900 

18.7 

50 

7,600 

6.7 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 | 12.6 | 500 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,700 

2.4 

4,982 

3,700 

3.3 

5,147 

1,300 

1.2 

4,500 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0 

Outfall 

10 

93,300 

83.3 

911 

83,200 

74.3 

1,007 

104,000 | 92.8 | 766 

% RO Concentrate Sent Directly to Outfall 

36 

3% 

I 4% 

1% 

| 2035, Maximum Flow, Dry Season j 

Wastewater Collected 

1 

155,700 

139.0 

720 

155,700 

139.0 

720 

155,700 

139.0 

720 

SJ/SC RWF Influent 

3 

163,100 

145.6 

782 

165,700 

148.0 

805 

158,100 

141.1 

718 

SVAWPC Influent 

13 

26,500 

23.7 

782 

33,700 

30.1 

805 

16,000 

14.3 

718 

SVAWPC ROP 

16 

21,400 

19.1 

50 

27,200 

24.3 

50 

12,900 

11.6 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 | 12.6 | 500 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,800 

3.4 

4,933 

4,800 

4.3 

5,082 

2,300 

2.0 

4,502 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0 

Outfall 

10 

92,400 

82.5 

952 

82,200 

73.4 

1,054 

103,000 | 91.9 | 802 

% RO Concentrate Sent Directly to Outfall 

36 

4% 

I 6% 

2% 

| 2035, Maximum Flow, Wet Season j 

Wastewater Collected 

1 

155,700 

139.0 

720 

155,700 

139.0 

720 

155,700 

139.0 

720 

SJ/SC RWF Influent 

3 

162,700 

145.2 

782 

165,300 

147.6 

805 

157,700 

140.8 

718 

SVAWPC Influent 

13 

18,600 

16.6 

782 

25,400 

22.7 

805 

9,400 

8.4 

718 

SVAWPC ROP 

16 

15,000 

13.4 

50 

20,500 

18.3 

50 

7,600 

6.8 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 | 12.6 | 500 

% of Potable Re-use Goal Reached 

39 

73% 

100% 

40% 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,700 

2.4 

4,933 

3,600 

3.2 

5,082 

1,300 

1.2 

4,502 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0 

Outfall 

10 

108,500 

96.9 

884 

98,400 

87.8 

962 

119,200 | 106.4 | 760 

% RO Concentrate Sent Directly to Outfall 

36 

2% 

4% 

1% 





































































































































































































Table 6E-8 - Pathway 2, GWR with Satellite Plants 

RO Concentrate Discharging Continuously to Outfall 

Flow Description 

Flow # 

Option 1: MF-ROwith UVDisinfection 

| Option 2: FAT | 

0| 

ption 3: Ozone-BAC | 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

2025, Minimum Flow, Dry Season j 

Wastewater Collected 

1 

117,600 

105.0 

720 

117,600 

105.0 

720 

117,600 

105.0 

720 

SJ/SC RWF Influent 

3 

120,300 

107.4 

717 

120,300 

107.4 

717 

120,000 

107.1 

717 

SVAWPC Influent 

13 

22,200 

19.8 

717 

22,200 

19.8 

717 

16,000 

14.3 

717 

SVAWPC ROP 

16 

17,900 

16.0 

50 

17,900 

16.0 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

0.0 I 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 | 

% of Potable Re-use Goal Reached 

39 

100% 

1 100% 

57% | 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,200 

2.8 

4,498 

3,200 

2.8 

4,498 

2,300 

2.0 

4,497 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 


0.0 


Outfall 

10 

58,000 

51.8 

1,100 

58,000 

51.8 

1,100 

68,600 

61.2 

843 

% RO Concentrate Sent Directly to Outfall 

36 

13% 

I 13% 

3% 

2025, Minimum Flow, Wet Season j 

Wastewater Collected 

1 

117,600 

105.0 

720 

117,600 

105.0 

720 

117,600 

105.0 

720 

SJ/SC RWF Influent 

3 

119,900 

107.1 

717 

119,900 

107.1 

717 

119,700 

106.8 

717 

SVAWPC Influent 

13 

15,500 

13.8 

717 

15,500 

13.8 

717 

9,300 

8.3 

717 

SVAWPC ROP 

16 

12,500 

11.2 

50 

12,500 

11.2 

50 

7,500 

6.7 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

0.0 I 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 I 

% of Potable Re-use Goal Reached 

39 

100% 

1 100% 

57% | 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,200 

2.0 

4,498 

2,200 

2.0 

4,498 

1,300 

1.2 

4,497 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 


0.0 


Outfall 

10 

74,200 

66.2 

968 

74,200 

66.2 

968 

84,800 

75.7 

776 

% RO Concentrate Sent Directly to Outfall 

36 

9% 

I 9% 

2% | 

2025, Average Flow, Dry Season j 

Wastewater Collected 

1 

128,800 

115.0 

720 

128,800 

115.0 

720 

128,800 

115.0 

720 

SJ/SC RWF Influent 

3 

131,500 

117.4 

717 

131,500 

117.4 

717 

131,200 

117.1 

717 

SVAWPC Influent 

13 

22,200 

19.8 

717 

22,200 

19.8 

717 

16,000 

14.3 

717 

SVAWPC ROP 

16 

17,900 

16.0 

50 

17,900 

16.0 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

0.0 I 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 | 

% of Potable Re-use Goal Reached 

39 

100% 

I 100% 

57% | 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,200 

2.8 

4,499 

3,200 

2.8 

4,499 

2,300 

2.0 

4,499 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 


0.0 


Outfall 

10 

68,100 

60.8 

1,044 

68,100 

60.8 

1,044 

78,700 

70.3 

827 

% RO Concentrate Sent Directly to Outfall 

36 

11% 

I 11% 

3% | 

| 2025, Average Flow, Wet Season j 

Wastewater Collected 

1 

128,800 

115.0 

720 

128,800 

115.0 

720 

128,800 

115.0 

720 

SJ/SC RWF Influent 

3 

131,100 

117.1 

717 

131,100 

117.1 

717 

130,900 

116.8 

717 

SVAWPC Influent 

13 

15,500 

13.8 

717 

15,500 

13.8 

717 

9,400 

8.4 

717 

SVAWPC ROP 

16 

12,500 

11.2 

50 

12,500 

11.2 

50 

7,600 

6.7 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

0.0 I 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 I 

% of Potable Re-use Goal Reached 

39 

100% 

1 100% 

57% | 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,200 

2.0 

4,499 

2,200 

2.0 

4,499 

1,300 

1.2 

4,499 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

0.0 

Outfall 

10 

84,300 

75.3 

939 

84,300 

75.3 

939 

94,900 

1 84.7 

770 I 

% RO Concentrate Sent Directly to Outfall 

36 

8% 

1 8% 

1% 1 

| 2025, Maximum Flow, Dry Season j 

Wastewater Collected 

1 

141,100 

126.0 

720 

141,100 

126.0 

720 

141,100 

126.0 

720 

SJ/SC RWF Influent 

3 

143,800 

128.4 

718 

143,800 

128.4 

718 

143,500 

128.1 

718 

SVAWPC Influent 

13 

22,200 

19.8 

718 

22,200 

19.8 

718 

16,000 

14.3 

718 

SVAWPC ROP 

16 

17,900 

16.0 

50 

17,900 

16.0 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

0.0 I 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12.6 

500 | 

% of Potable Re-use Goal Reached 

39 

100% 

I 100% 

57% | 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,200 

2.8 

4,501 

3,200 

2.8 

4,501 

2,300 

2.0 

4,501 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

0.0 I 

Outfall 

10 

79,200 

70.7 

998 

79,200 

70.7 

998 

89,800 

| 80.2 

814 I 

% RO Concentrate Sent Directly to Outfall 

36 

10% 

| 10% 

3% I 

| 2025, Maximum Flow, Wet Season j 

Wastewater Collected 

1 

141,100 

126.0 

720 

141,100 

126.0 

720 

141,100 

126.0 

720 

SJ/SC RWF Influent 

3 

143,500 

128.1 

718 

143,500 

128.1 

718 

143,200 

127.8 

718 

SVAWPC Influent 

13 

15,500 

13.9 

718 

15,500 

13.9 

718 

9,400 

8.4 

718 

SVAWPC ROP 

16 

12,500 

11.2 

50 

12,500 

11.2 

50 

7,600 

6.7 

50 

AWPF Influent 

18 

31,000 

27.6 

500 

31,000 

27.6 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,000 

22.3 

50 

25,000 

22.3 

50 

0.0 I 

Total Potable Re-use 

23 

25,000 

22.3 

50 

25,000 

22.3 

50 

14,100 

1 12 - 6 

500 I 

% of Potable Re-use Goal Reached 

39 

100% 

1 100% 

57% | 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,200 

2.0 

4,501 

2,200 

2.0 

4,501 

1,300 

1.2 

4,501 

AWPF RO Concentrate 

30 

4,400 

3.9 

3,050 

4,400 

3.9 

3,050 

0.0 I 

Outfall 

10 

95,400 

85.2 

913 

95,400 

85.2 

913 

106,000 

| 94.6 

765 I 

% RO Concentrate Sent Directly to Outfall 

36 

7% 

1 7% 

1% I 





































































































































































































Table 6E 8 - Pathway 2, GWR with Satellite Plants 

RO Concentrate Discharging Continuously to Outfall 

Flow Description 

Flow # 

Option 1: MF-ROwith UV Disinfection 

1 Option 2: FAT [ 

0| 

ption 3: Ozone-BAC | 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

Rate, AFY 
(equiv.) 

Rate, mgd 

TDS, mg/L 

2035, Minimum Flow, Dry Season j 

Wastewater Collected 

1 

122,100 

109.0 

720 

122,100 

109.0 

720 

122,100 

109.0 

720 

SJ/SC RWF Influent 

3 

124,800 

111.4 

717 

125,600 

112.1 

716 

124,500 

111.1 

717 

SVAWPC Influent 

13 

22,400 

20.0 

717 

27,100 

24.2 

716 

16,000 

14.3 

717 

SVAWPC ROP 

16 

18,100 

16.1 

50 

21,900 

19.5 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0.0 I 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 

1 12.6 

500 | 

% of Potable Re-use Goal Reached 

39 

73% 

[ 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,200 

2.8 

4,498 

3,900 

3.4 

4,491 

2,300 

2.0 

4,498 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0.0 

Outfall 

10 

61,600 

55.0 

1,083 

52,200 

46.6 

1,271 

72,600 

| 64.8 

836 I 

% RO Concentrate Sent Directly to Outfall 

36 

12% 

| 19% 

3% 

2035, Minimum Flow, Wet Season j 

Wastewater Collected 

1 

122,100 

109.0 

720 

122,100 

109.0 

720 

122,100 

109.0 

720 

SJ/SC RWF Influent 

3 

124,500 

111.1 

717 

125,300 

111.8 

716 

124,100 

110.8 

717 

SVAWPC Influent 

13 

15,700 

14.0 

717 

20,400 

18.2 

716 

9,400 

8.3 

717 

SVAWPC ROP 

16 

12,700 

11.3 

50 

16,500 

14.7 

50 

7,600 

6.7 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0.0 I 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 

1 12.6 

500 I 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,200 

2.0 

4,498 

2,900 

2.6 

4,491 

1,300 

1.2 

4,498 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0.0 I 

Outfall 

10 

77,800 

69.5 

961 

68,400 

61.1 

1,088 

88,800 

| 79.3 

774 I 

% RO Concentrate Sent Directly to Outfall 

36 

9% 

1 13% 

2% | 

2035, Average Flow, Dry Season | 

Wastewater Collected 

1 

138,900 

124.0 

720 

138,900 

124.0 

720 

138,900 

124.0 

720 

SJ/SC RWF Influent 

3 

141,600 

126.4 

718 

142,400 

127.1 

717 

141,300 

126.1 

718 

SVAWPC Influent 

13 

22,400 

20.0 

718 

27,100 

24.2 

717 

16,000 

14.3 

718 

SVAWPC ROP 

16 

18,100 

16.1 

50 

21,900 

19.5 

50 

12,900 

11.5 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0.0 I 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 

1 12.6 

500 | 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,200 

2.8 

4,500 

3,900 

3.4 

4,494 

2,300 

2.0 

4,500 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0.0 I 

Outfall 

10 

76,800 

68.6 

1,011 

67,400 

60.1 

1,147 

87,800 

1 78 - 4 

816 I 

% RO Concentrate Sent Directly to Outfall 

36 

10% 

I 15% 

3% I 

| 2035, Average Flow, Wet Season j 

Wastewater Collected 

1 

138,900 

124.0 

720 

138,900 

124.0 

720 

138,900 

124.0 

720 

SJ/SC RWF Influent 

3 

141,300 

126.1 

718 

142,100 

126.8 

717 

140,900 

125.8 

718 

SVAWPC Influent 

13 

15,700 

14.0 

718 

20,500 

18.3 

717 

9,400 

8.4 

718 

SVAWPC ROP 

16 

12,700 

11.3 

50 

16,500 

14.7 

50 

7,600 

6.7 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0.0 I 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 

1 12.6 

500 I 

% of Potable Re-use Goal Reached 

39 

73% 

1 100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,200 

2.0 

4,500 

2,900 

2.6 

4,494 

1,300 

1.2 

4,500 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0.0 

Outfall 

10 

93,000 

83.0 

921 

83,600 

74.6 

1,021 

104,000 

| 92.8 

766 I 

% RO Concentrate Sent Directly to Outfall 

36 

7% 

1 11% 

1% 1 

| 2035, Maximum Flow, Dry Season j 

Wastewater Collected 

1 

155,700 

139.0 

720 

155,700 

139.0 

720 

155,700 

139.0 

720 

SJ/SC RWF Influent 

3 

158,400 

141.4 

718 

159,200 

142.1 

717 

158,100 

141.1 

718 

SVAWPC Influent 

13 

22,400 

20.0 

718 

27,100 

24.2 

717 

16,000 

14.3 

718 

SVAWPC ROP 

16 

18,100 

16.2 

50 

21,900 

19.6 

50 

12,900 

11.6 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 

0.0 I 

Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 

1 12.6 

500 | 

% of Potable Re-use Goal Reached 

39 

73% 

I 100% 

40% I 

Total Non-Potable Reuse 

33 

24,000 

21.4 

500 

24,000 

21.4 

500 

24,000 

21.4 

500 

SVAWPC RO Concentrate 

15 

3,200 

2.9 

4,502 

3,900 

3.5 

4,497 

2,300 

2.0 

4,502 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 

0.0 I 

Outfall 

10 

92,000 

82.1 

963 

82,500 

73.7 

1,069 

103,000 

| 91.9 

802 I 

% RO Concentrate Sent Directly to Outfall 

36 

8% 

I 12% 

2% I 

| 2035, Maximum Flow, Wet Season j 

Wastewater Collected 

1 

155,700 

139.0 

720 

155,700 

139.0 

720 

155,700 

139.0 

720 

SJ/SC RWF Influent 

3 

158,100 

141.1 

718 

158,900 

141.8 

717 

157,700 

140.8 

718 

SVAWPC Influent 

13 

15,700 

14.1 

718 

20,500 

18.3 

717 

9,400 

8.4 

718 

SVAWPC ROP 

16 

12,700 

11.4 

50 

16,500 

14.8 

50 

7,600 

6.8 

50 

AWPF Influent 

18 

31,500 

28.1 

500 

43,300 

38.7 

500 

15,700 

14.0 

500 

Total AWPF ROP 

22 

25,400 

22.7 

50 

35,000 

31.2 

50 


0.0 


Total Potable Re-use 

23 

25,400 

22.7 

50 

35,000 

31.2 

50 

14,100 

12.6 

500 

% of Potable Re-use Goal Reached 

39 

73% 

100% 

40% I 

Total Non-Potable Reuse 

33 

7,500 

6.7 

500 

7,500 

6.7 

500 

7,500 

6.7 

500 

SVAWPC RO Concentrate 

15 

2,200 

2.0 

4,502 

2,900 

2.6 

4,497 

1,300 

1.2 

4,502 

AWPF RO Concentrate 

30 

4,500 

4.0 

3,050 

6,200 

5.5 

3,050 


0.0 


Outfall 

10 

108,200 

96.6 

893 

98,700 

88.1 

975 

119,200 

106.4 

760 

% RO Concentrate Sent Directly to Outfall 

36 

6% 

9% 

1% I 
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Attachment D: Flow Balance Model - 
Recommended Plan 


D.l. Introduction 

This attachment presents the flow balance forthe near-term and long-term potable reuse 
recommended plan presented in Section 8. 

Aflowand mass balance model was created to model the magnitude and TDSof the flows which the 
SJ/SC RWF, SVAWPC and AWPF(s) would need to produce to reach various future water reuse goals 
undereach phase of build-out, undervarious scenarios. These scenarios were based on all combinations 
of wastewater influent, NPR usage and IPR usage, as discussed in Section D.3. 

Calculationswere performed in Microsoft Excel usingflowand mass balance equations. Acircular 
reference with iterative calculations was utilized to determine the equilibrium pointofthe flows and 
TDS resulting from ROCfrom the satellite plant returning to the headofthe plant. Note thatthis model 
is highly simplified, and its accuracy is limited by the accuracy of the assumptions made (discussed later 
in this section). 

For a summary of results, refer to Table D-4, which lists the maximum production capacities of facilities 
and resultant TDS foreach treatment scenario across all of the considered flow scenarios. Full results 
are provided in Table D-5. 

D.2. Treatment Plant Configuration 

Thetreatmentplant configuration used fortheflowbalanceisasillustrated in Figure D-1, along with the 
flow numbers referenced in the calculations and results tables. 
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RWF 

Influent (2.1 

- 

From 
Collection 
System (1) 


RWF 

Losses (2.2) 



Secondary 

Effluent (2.3) Tertla ^„ 1 
Tertiary Losses < 3 - 2 > 
Influent (3.1 




Tertiary Effluent (3.3) 

TE to outfall (3.4) 

TE to Disinfect & Blend (3.5)Title 22 Water (6.1) 

TDS = 500 mgrt 


Cent. AWPF 
MF BW (5.3) 


To Centralized 
AWPF 
(5.1) 


SVAWPC 
ROC (4.4) 


I 



Cent. AWPF 
ROC (5.4) 


To 

Existing 4 
Outfall (8) 


Disinfection 


Disinfected RO Product (4.2) 
TDS = 50mg/l 


Title 22 Water 
toNPR 
Distribution 
System 
(62) 


Title 22 Water to Satellite AWPF (6.3/7.1) 



From Centralized 
AWPF to IPR/DPR (5.2) 

From Satellite AWPF 
to Ford Recharge 
Ponds IPR (7.2) 


Cent. AWPF 
MF BW (7.3) & 
ROC (7.4) 


Figure D-1: Flowchart. Note that numbers correspond to the flow numbers which are references in the 

results tables. 


Note that, as ROCfromthesatellite plant is returned to thesewers.theTDSinfluentto the RWF, tertiary 
plant, SVAWPC and centralized AWPF also increases. This increases the TDS of the MF BW and ROC from 
the SVAWPC and AWPF, as well as the total flow through the SVAWPC necessary to dilute the tertiary 
effluentdown to 500-mg/L. The values reported hereare the maximum values returned by the model, 
after the system reached equilibrium. 

D.2.1 Flows Into System 

Refer to D.3.1. 


D.2.2 Flows Out of System 

Water was assumed to leave the system through 6 discharges: 

1. Flows from satellite AWPF (refer to D.3.2) 

2. Flows from centralized AWPF (referto D.3.2) 

3. NPR (refertoD.3.3) 

4. Outfall - Composed of SVAWPC ROC, Centralized AWPF ROC and “unused” tertiary effluent 

5. RWF Losses (assumed as 5% of RWF influent) 

6. Tertiary Losses (assumed as 5% of Tertiary influent) 


D.3. Flow Scenarios 

Flow scenarios considered were based on wastewatersentto RWF, I PRand NPR. 
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SBWR Strategic and Master Plan 

Appendix 6 D, Attach ment D: F low Balance Model - Recommended Plan 


D.3.1 Wastewater Sent to RWF 

Flows into system were based on data provided by district. Six different flows were considered: 
minimum, averageand maximum anticipated flowsfor2025and 2035. RefertoTable D-1. 


Table D-1: Collected Wastewater 


Year 

Flow 

Flow (mgd) 

2025 

Minimum 

105 

Average 

115 

Maximum 

126 

2035 

Minimum 

109 

Average 

124 

Maximum 

139 


As shown in Figure D-1 .these flows were combined with MF BWfromtheSVAWPCand AWPFs, as well 
as ROC from the satellite AWPF. 

D.3.2 IPR 

Potable reuse (indirect or direct) varied based on the phase being considered. Referto Table D-2. Refer 
to Section 8 of the SBWR Strategic and Master Plan for more information on the various phases 


Table D-2: Potable Reuse Goals 

Phas 

e 

Description 

Total PR 
Incremental 
Capacity (AFY) 

Total PR 
Cumulative 
Capacity (AFY) 

Facility 

Type 

Satellite 

Production 

Capacity 

(mgd) 

Centralized 

AWPF 

Production 

Capacity 

(mgd) 

0 

No IPR 

- 

- 

- 

0 

0 

1 

Ford Recharge Ponds 
IPR 

4,200 

4,200 

Satellite 

4.0 

0 

2 

Mid-Basin Injection 
Wells IPR 

5,600 

9,800 

Central 

4.0 

5.3 

3 

Los Gatos Recharge 
Ponds IPR 

20,200 

30,000 

Central 

4.0 

24.5 

4 

Westside Injection 
WellsIPRorCentral 
Pipeline DPR 

5,000 

35,000 

Central 

4.0 

29.3 


D.3.3 NPR 

NPR was based on the District stated goal of 15,000 AFY, and was modeled to vary only based on the 
season. Seasonal adjustment was accounted for by using an adjustmentfactor based on the season to 
determine the NPRflow in MGD necessary to meetthe anticipated demand. Referto T able D-3. 
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SBWR Strategic and Master Plan 

Appendix 6 D, Attach ment D: F low Balance Model - Recommended Plan 


Table D-3: NPR Usage 

Season 

Adjustment 

Factor 

AFY 

equivalent 

MGD 

equivalent 

Dry 

1.6 

24,000 

21.4 

Wet 

0.5 

7,500 

6.7 


LargerNPRflows would increase the sizeofthe SVAWPC, and increaseTDS to outfall. 

D.3.4 Total Scenarios 

Based on these inputs, 60 scenarios (permutations of wastewatercollected, IPRand NPR)were 
considered. 


6><5/ix2 = 60 


D.4. Assumptions Regarding TreatmentProcesses 

The treatment processes were modeled based on the following assumptions. 

Only MF and RO processes were modeled for FAT plants. 

MF processes were assumed to constantly discharge 95% of the plant influent flow as treated 
water, with five percent to return to the SJ/SC RWF as backwash. In Pathway 1, this backwash 
would be conveyed through on-site piping; in Pathway2, the backwash would be conveyed 
through the sewer. 

o AssumingalargerreturnratewoulddecreasetheflowsthroughtheSVAWPCand 
AWPFs. This would also slightly increase theTDS through the RWF (astheROCfrom the 
satellite plant would receive less dilution). 

RO processes were assumed to constantly recover 85% of the MF product at 50-mg/l of TDS 
regardless of influent TDS, with the remaining 15% of the influent flow being discharged as 
concentrate. 

o Increasing this recovery percentage would: 

Decrease theflowsthroughtheSVAWPCand all AWPFs. 

IncreasetheTDSofall ROC 
Increase the TDS in the outfall 
Increase the TDS in the RWF 
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Appendix6D, Attachment D: Flow Balance Model-Recommended Plan 


D.5. Conclusions 

Fora summary of conclusions, refer to Table D-4. Forfull results, referto Table D-5. 


Table D-4: Summary Results 

Phase 

Estimated Maximum 
TDS of RWF Influent 
(mg/I) A 

Estimated Phase-to-Phase 
Increase of RWF Influent TDS 

Percent Brine 
in Outfall 8 

Estimated Maximum TDS 
of RWF Outfall (mg/I) 8 

Near-Term 

1 (2021) 

735 

2.1% 

2.3% 

824 

Long-Term 

2 (2025) 

735 

0% 

3.9% 

887 

3 (2025) 

735 

0% 

12.7% 

1,228 

4 (2035) 

734 c 

0% 

14.8% 

1,309 

A : Based on existing TDS concentration of 720 mg/L. 

B : Includes brine from the SVAWPC. 

c : Reduced TDS and brine percentage during phase 4 are due to larger wastewater 
flows in 2035. Referto Section D.3.1. 
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SBWR Strategic and Master Plan 

Appendix 6. Attachment D: Flow Balance Model - Pathways 


Table D-5: All Results 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 0, 2035 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

109.4 

123,000 

720 

SVAWPCROP 

4.2 

7.0 

8,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

77.3 

87,000 

781 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


1.6% 


| Phase 0, 2035 Flows, Dry Season, Average sewer flows f 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

124.4 

139,000 

720 

SVAWPCROP 

4.2 

7.0 

8,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

90.9 

102,000 

772 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


1.4% 


| Phase 0, 2035 Flows, Dry Season, Maximum sewer flows ( 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

139.4 

156,000 

720 

SVAWPCROP 

4.2 

7.0 

8,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

104.4 

117,000 

765 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


1.2% 


| Phase 0, 2035 Flows, Wet Season, Minimum sewer flows { 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

109.1 

122,000 

720 

SVAWPCROP 

4.2 

2.2 

2,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

91.8 

103,000 

736 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


0.4% 


| Phase 0, 2035 Flows, Wet Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

124.1 

139,000 

720 

SVAWPCROP 

4.2 

2.2 

2,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

105.3 

118,000 

734 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


0.4% 


| Phase 0, 2035 Flows, Wet Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

139.1 

156,000 

720 

SVAWPCROP 

4.2 

2.2 

2,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

118.9 

133,000 

732 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


0.3% 



Table D-5: All Results 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 0, 2025 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

105.0 

118,000 

720 

RWF Influent 

2.1 

105.4 

118,000 

720 

SVAWPCROP 

4.2 

7.0 

8,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

21.4 

24,000 

500 

TotallPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

73.7 

83,000 

784 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


1.7% 


| Phase 0, 2025 Flows, Dry Season, Average sewer flows f 

Wastewate r Col lected 

1.0 

115.0 

129,000 

720 

RWF Influent 

2.1 

115.4 

129,000 

720 

SVAWPCROP 

4.2 

7.0 

8,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

21.4 

24,000 

500 

TotallPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

82.8 

93,000 

111 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


1.5% 


| Phase 0, 2025 Flows, Dry Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

126.0 

141,000 

720 

RWF Influent 

2.1 

126.4 

142,000 

720 

SVAWPCROP 

4.2 

7.0 

8,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

21.4 

24,000 

500 

TotallPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

92.7 

104,000 

771 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


1.3% 


| Phase 0, 2025 Flows, Wet Season, Minimum sewer flows j 

Wastewate r Col lected 

1.0 

105.0 

118,000 

720 

RWF Influent 

2.1 

105.1 

118,000 

720 

SVAWPCROP 

4.2 

2.2 

2,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

88.2 

99,000 

737 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


0.4% 


| Phase 0, 2025 Flows, Wet Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

115.0 

129,000 

720 

RWF Influent 

2.1 

115.1 

129,000 

720 

SVAWPCROP 

4.2 

2.2 

2,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

97.2 

109,000 

735 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


0.4% 


| Phase 0, 2025 Flows, Wet Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

126.0 

141,000 

720 

RWF Influent 

2.1 

126.1 

141,000 

720 

SVAWPCROP 

4.2 

2.2 

2,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

0.0 

- 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

0.0 

- 

50 

Outfall 

8.0 

107.1 

120,000 

734 

%ROCinRWFinfluent 

n/a 


0.0% 


% ROC in Outfall 

n/a 


0.4% 
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SBWR Strategic and Master Plan 

Appendix 6. Attachment D: Flow Balance Model - Pathways 


Table D-5: All Results 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 1, 2035 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

110.5 

124,000 

734 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

73.4 

82,000 

819 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


2.2% 


| Phase 1, 2035 Flows, Dry Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

125.5 

141,000 

733 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

86.9 

97,000 

803 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


1.8% 


| Phase 1, 2035 Flows, Dry Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

140.5 

157,000 

731 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

100.4 

113,000 

792 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


1.6% 


| Phase 1, 2035 Flows, Wet Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

110.2 

123,000 

734 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

87.8 

98,000 

766 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


0.8% 


| Phase 1, 2035 Flows, Wet Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

125.2 

140,000 

733 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

101.3 

114,000 

759 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


0.7% 


| Phase 1, 2035 Flows, Wet Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

140.2 

157,000 

731 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

114.9 

129,000 

755 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


0.6% 



Table D-5: All Results 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 1, 2025 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

105.0 

118,000 

720 

RWF Influent 

2.1 

106.5 

119,000 

735 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

TotallPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

69.8 

78,000 

824 

%ROCinRWFinfluent 

n/a 


0.7% 


% ROC in Outfall 

n/a 


2.3% 


| Phase 1, 2025 Flows, Dry Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

115.0 

129,000 

720 

RWF Influent 

2.1 

116.5 

131,000 

734 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

TotallPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

78.8 

88,000 

812 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


2.0% 


| Phase 1, 2025 Flows, Dry Season, Maximum sewer flows j 

Wastewate r Col lected 

1.0 

126.0 

141,000 

720 

RWF Influent 

2.1 

127.5 

143,000 

733 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

TotallPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

88.7 

99,000 

802 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


1.8% 


| Phase 1, 2025 Flows, Wet Season, Minimum sewer flows f 

Wastewate r Col lected 

1.0 

105.0 

118,000 

720 

RWF Influent 

2.1 

106.2 

119,000 

735 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

84.2 

94,000 

768 

%ROCinRWFinfluent 

n/a 


0.7% 


% ROC in Outfall 

n/a 


0.8% 


| Phase 1, 2025 Flows, Wet Season, Average sewer flows f 

Wastewate r Col lected 

1.0 

115.0 

129,000 

720 

RWF Influent 

2.1 

116.2 

130,000 

734 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

93.2 

104,000 

763 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


0.8% 


| Phase 1, 2025 Flows, Wet Season, Maximum sewer flows f 

Wastewate r Col lected 

1.0 

126.0 

141,000 

720 

RWF Influent 

2.1 

127.2 

142,000 

733 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

0.0 

- 

- 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

4.0 

4,000 

50 

Outfall 

8.0 

103.1 

116,000 

759 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


0.7% 
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SBWR Strategic and Master Plan 

Appendix 6. Attachment D: Flow Balance Model - Pathways 


Table D-5: All Results 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 2, 2035 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

110.8 

124,000 

734 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

68.4 

77,000 

878 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


3.7% 


| Phase 2, 2035 Flows, Dry Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

125.8 

141,000 

733 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

81.9 

92,000 

852 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


3.1% 


| Phase 2, 2035 Flows, Dry Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

140.8 

158,000 

731 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

95.4 

107,000 

833 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


2.6% 


| Phase 2, 2035 Flows, Wet Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

110.5 

124,000 

734 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

82.8 

93,000 

811 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


2.0% 


| Phase 2, 2035 Flows, Wet Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

125.5 

141,000 

733 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

96.3 

108,000 

798 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


1.7% 


| Phase 2, 2035 Flows, Wet Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

140.5 

157,000 

731 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

109.9 

123,000 

789 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


1.5% 



Table D-5: All Results 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 2, 2025 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

105.0 

118,000 

720 

RWF Influent 

2.1 

106.8 

120,000 

735 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

64.7 

73,000 

887 

%ROCinRWFinfluent 

n/a 


0.7% 


% ROC in Outfall 

n/a 


3.9% 


| Phase 2, 2025 Flows, Dry Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

115.0 

129,000 

720 

RWF Influent 

2.1 

116.8 

131,000 

734 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

73.8 

83,000 

866 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


3.4% 


| Phase 2, 2025 Flows, Dry Season, Maximum sewer flows j 

Wastewate r Col lected 

1.0 

126.0 

141,000 

720 

RWF Influent 

2.1 

127.8 

143,000 

733 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

83.7 

94,000 

849 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


3.0% 


| Phase 2, 2025 Flows, Wet Season, Minimum sewer flows f 

Wastewate r Col lected 

1.0 

105.0 

118,000 

720 

RWF Influent 

2.1 

106.5 

119,000 

735 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

79.2 

89,000 

815 

%ROCinRWFinfluent 

n/a 


0.7% 


% ROC in Outfall 

n/a 


2.1% 


| Phase 2, 2025 Flows, Wet Season, Average sewer flows f 

Wastewate r Col lected 

1.0 

115.0 

129,000 

720 

RWF Influent 

2.1 

116.5 

131,000 

734 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

88.2 

99,000 

806 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


1.9% 


| Phase 2, 2025 Flows, Wet Season, Maximum sewer flows f 

Wastewate r Col lected 

1.0 

126.0 

141,000 

720 

RWF Influent 

2.1 

127.5 

143,000 

733 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

5.3 

6,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

9.3 

10,000 

50 

Outfall 

8.0 

98.1 

110,000 

797 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


1.7% 
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SBWR Strategic and Master Plan 

Appendix 6. Attachment D: Flow Balance Model - Pathways 


Table D-5: All Results 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 3, 2035 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

112.0 

125,000 

734 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

50.2 

56,000 

1,191 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


11.8% 


| Phase 3, 2035 Flows, Dry Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

127.0 

142,000 

733 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

63.8 

71,000 

1,091 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


9.3% 


| Phase 3, 2035 Flows, Dry Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

142.0 

159,000 

731 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

77.3 

87,000 

1,026 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


7.6% 


| Phase 3, 2035 Flows, Wet Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

111.7 

125,000 

734 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

64.7 

72,000 

1,036 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


7.8% 


| Phase 3, 2035 Flows, Wet Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

126.7 

142,000 

733 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

78.2 

88,000 

981 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


6.4% 


| Phase 3, 2035 Flows, Wet Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

141.7 

159,000 

731 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

91.7 

103,000 

943 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


5.5% 



Table D-5: All Results 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 3, 2025 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

105.0 

118,000 

720 

RWF Influent 

2.1 

108.0 

121,000 

735 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

46.6 

52,000 

1,228 

%ROCinRWFinfluent 

n/a 


0.7% 


% ROC in Outfall 

n/a 


12.7% 


| Phase 3, 2025 Flows, Dry Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

115.0 

129,000 

720 

RWF Influent 

2.1 

118.0 

132,000 

734 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

55.6 

62,000 

1,146 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


10.6% 


| Phase 3, 2025 Flows, Dry Season, Maximum sewer flows j 

Wastewate r Col lected 

1.0 

126.0 

141,000 

720 

RWF Influent 

2.1 

129.0 

145,000 

733 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

65.6 

73,000 

1,081 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


9.0% 


| Phase 3, 2025 Flows, Wet Season, Minimum sewer flows f 

Wastewate r Col lected 

1.0 

105.0 

118,000 

720 

RWF Influent 

2.1 

107.7 

121,000 

735 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

61.1 

68,000 

1,055 

%ROCinRWFinfluent 

n/a 


0.7% 


% ROC in Outfall 

n/a 


8.2% 


| Phase 3, 2025 Flows, Wet Season, Average sewer flows f 

Wastewate r Col lected 

1.0 

115.0 

129,000 

720 

RWF Influent 

2.1 

117.7 

132,000 

734 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

70.1 

79,000 

1,012 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


7.2% 


| Phase 3, 2025 Flows, Wet Season, Maximum sewer flows f 

Wastewate r Col lected 

1.0 

126.0 

141,000 

720 

RWF Influent 

2.1 

128.7 

144,000 

733 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

24.5 

27,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

TotallPR/DPR 

5.2+7.2 

28.5 

32,000 

50 

Outfall 

8.0 

80.0 

90,000 

975 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


6.3% 
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SBWR Strategic and Master Plan 

Appendix 6. Attachment D: Flow Balance Model - Pathways 


NOTE: As Phase 4 is not anticipated to be completed until 2035,2025 results for Phase 
4 are omitted here. 


Table D-5: All Results I 



Flow 

AFY 


Flow Desc. 

Flow# 

mgd equivalent 

TDS (mg/L) 

| Phase 4, 2035 Flows, Dry Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

112.3 

126,000 

734 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

29.3 

33,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

33.3 

37,000 

50 

Outfall 

8.0 

45.7 

51,000 

1,309 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


14.8% 


| Phase 4, 2035 Flows, Dry Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

127.3 

143,000 

733 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

29.3 

33,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

33.3 

37,000 

50 

Outfall 

8.0 

59.2 

66,000 

1,174 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


11.4% 


| Phase 4, 2035 Flows, Dry Season, Maximum sewer flows | 

Wastewate r Col lected 

1.0 

139.0 

156,000 

720 

RWF Influent 

2.1 

142.3 

159,000 

731 

SVAWPCROP 

4.2 

9.0 

10,000 

50 

Centralized AWPFROP 

5.2 

29.3 

33,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

21.4 

24,000 

500 

Total IPR/DPR 

5.2+7.2 

33.3 

37,000 

50 

Outfall 

8.0 

72.8 

82,000 

1,090 

%ROCinRWFinfluent 

n/a 


0.5% 


% ROC in Outfall 

n/a 


9.3% 


| Phase 4, 2035 Flows, Wet Season, Minimum sewer flows | 

Wastewate r Col lected 

1.0 

109.0 

122,000 

720 

RWF Influent 

2.1 

112.0 

125,000 

734 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

29.3 

33,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

33.3 

37,000 

50 

Outfall 

8.0 

60.1 

67,000 

1,113 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


9.8% 


| Phase 4, 2035 Flows, Wet Season, Average sewer flows | 

Wastewate r Col lected 

1.0 

124.0 

139,000 

720 

RWF Influent 

2.1 

127.0 

142,000 

733 

SVAWPCROP 

4.2 

4.0 

4,000 

50 

Centralized AWPFROP 

5.2 

29.3 

33,000 

50 

Satellite AWPFROP 

7.2 

4.0 

4,000 

50 

NPR 

6.2 

6.7 

8,000 

500 

Total IPR/DPR 

5.2+7.2 

33.3 

37,000 

50 

Outfall 

8.0 

73.7 

83,000 

1,041 

%ROCinRWFinfluent 

n/a 


0.6% 


% ROC in Outfall 

n/a 


8.0% 
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Subtask 2.4.3 Regional Concentrate Management Assessment 


Purposeof Meeting 

Theobjectivesofthe meeting were to: 

Understand whether there are opportunities for South Bay Water Recycling (SBWR) to partner 
with East Bay Dischargers Authority (EBDA) for regional concentrate management. 

Determine technical/regulatory/institutional issues that would need to be addressed. 

Discussion Summary 

1. Possible connection points to EBDA system 

Option 1: Connect pipeline for SBWR’s reverse osmosis (RO) concentrate to Union Sanitary District 
(USD)’s raw sewage pump station (PS) in Newark for treatment through USD’s wastewater 
treatment plant. This would require an agreement between USD and the City and/or District. SBWR 
would likely be treated as an industrial discharger, potentially with additional costs and salinity 
limits. An 18-inch to 24-inch diameter pipeline from the San Jose/Santa Clara Regional Wastewater 
Facility (RWF) to USD’s Newark PS would be approximately 12 miles. 

However, USD would be unable to accommodate the additional flow within its capacity constraints 
with the EBDA system during peak wet weather events. There are periods during 15-20 days per 
year when they reach effluent conveyance capacity. USD’s average flow is 24 million gallons per day 
(mgd)and theirallowed peak daily wet weatherflow discharge into the EBDA outfall is42.9 mgd. 
Their permitted average dry weatherflow is 38 mgd, and they have about 12 mgd of capacity 
available. In peak wetweather periods, USD may reach 90 mgd. An SBWR RO facility may need 
storage forone to two days to wait for high winter storm flows to pass before discharging to USD’s 
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influent system. Another option is to turn off the RO plant during those periods, since the SBWR 
plant would be used for indirect potable reuse, which is not a base loaded use. 

Option 2: Connect RO concentrate pipeline to EBDA’s Alvarado effluent PS in Union City, 
approximately 19 milesfrom the RWF. This would require an agreementwith EBDA for capacity in 
theirsystem. The most constrained portion of EBDA’s system is the Alvarado PS and the pipeline 
capacity to Hayward, where the capacity is limited by the pipe size during peak wet weatherflows. 
When there are capacity issues at Alvarado PS, EBDA stores the treated Hayward wastewater in the 
Hayward ponds. 

EBDA does have capacity in its dechlorination facility and outfall. The outfall capacity is 190 mgd 
(180 mgd at high tide). There are only 10-20 hours peryearwhen EBDA’s flow is above 150 mgd; 
EBDA’s average flow is 75 mgd. 

The SBWR connection would probably be treated like a direct connection, similar to EBDA’s 
agreement with Livermore-Amador Valley Water Management Agency (LAVWMA). LAVWMA is 
charged for capital costs for repair and replacement, variable costs for chemicals and power based 
on flow, and pollutant loading. 

Some of the treated wastewater flow from the Alvarado PS goes to the East Bay Regional Parks 
Hayward Marsh. This discharge to the marsh can be dechlorinated but this capability is rarely 
needed as the chlorine residual in the EBDA pipelines is very low. The RO concentrate could be a 
concern if it has high ammonia levels (see #2 below). 

2. Water quality issues 

EBDA is not concerned aboutthe potential salinity of SBWR’s brine, but with the concentration of 
constituents such as copper and ammonia. Toxicity testing would be necessary before allowing the 
RO concentrate into the EBDA system. All toxicity testing for NPDES compliance is done at the EBDA 
Marina Dechlorination Facility. EBDAgetsa 10:1 dilution creditforcalculating the effluent limits for 
non-bioaccumulating toxics like copper. 

Each agency in the EBDA system is required to meet the total suspended solids and biological 
oxygen demand standards and their technology based limits forsecondary effluent. All agencies 
have to do chlorine residual and fecal coliform testing. 

3. Future of EBDAsystem 

EBDA’s flows have decreased about 10 mgd over the last 10-15 years compared to historical flows. 
EBDA’soutfall has approximately 40 more yearsof useful life. EBDA would like to moveawayfrom 
discharging directly into the Bay to discharging through the series of marshes along the East Bay. 
The Hayward Area Shoreline Planning Agency views marsh restoration as protection against sea 
level riseand storm surge. EBDA will need to spend $200 to $300 million in the next20-30 years to 
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replace its large conveyance lines, which would be more expensive than if EBDA moved to shoreline 
marsh discharge along the conveyance system. 
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Subtask 2.4.3 Regional Concentrate Management Assessment 


Purposeof Meeting 

The objectives of the meeting were to: 

Understand whether there are opportunities for South Bay Water Recycling (SBWR) to partner 
with the Silicon Valley Clean Water (SVCW) (formerly known as South Bayside System Authority, 
name changed in February 2014) for regional concentrate management. 

Determine technical/regulatory/institutional issues that would need to be addressed. 

Discussion Summary 

1. Possible connection points to SVCW system 

The SVCWcollection system doesnot have excess capacity to take reverseosmosis(RO)concentrate 
flows from an SBWR RO facility. The SVCW wastewater treatment plant (WWTP) uses an 
equalization basinon peakwetweatherdaysatthe Menlo Park pumpstation because of capacity 
and reliability issues. The influent conveyance system that includes a single pipeline and three pump 
stations along Highway 101 between Menlo Park and Belmont is in the process of being upgraded 
and replaced. 

A pipeline would need to be constructed to bring the brine to the SVCW outfall in Redwood City, 
approximately 24 miles from the San Jose/Santa Clara Regional Wastewater Facility. SVCW has a 
deep wateroutfall with a maxi mum capacity of 160 mgd, twice the wetweathercapacity of WWTP. 
SVCW also supplies effluentfor recycled water within Redwood City and Redwood Shores. 
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The brine line could connect at the backend of the WWTP after the effluent pumps. If the 
concentrate connection was before SVCW’s National Pollutant Discharge Elimination System 
(NPDES) permit compliance point, the concentrate would be treated as an industrial discharger to 
the SVCW system. If the connection was after SVCW’s compliance point, the concentrate discharge 
would need its own NPDES permit and then pay SVCW for outfall capacity. 

2. Water quality issues 

Sodium is the largest problem for SVCW influent water quality. SVCW requires customers to limit 
theirsodium discharge to 7,000 pounds perday due to potential impacts to the WWTP’s biological 
processes. There are also concerns that high influent sodium levels could affect recycled water 
quality. SVCW has to maintain a TDS level of 700 mg/L to meet Redwood City’s recycled water 
quality requirements. The potential 6-mgd SVCW brine flowwould be three to fourtimes SVCW’s 
allowable salinity. 

SVCW’s effluent is under its constituent limits for its NPDES permit, and has not experienced toxicity 
issues. 
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TODD ENGINEERS 

GROUNDWATER ' WATER RESOURCES ' HYDROGEOLOGY ' ENVIRONMENTAL ENGINEERING 

TECHNICAL MEMORANDUM 

Date September 11,2013 

To: Tom Richardson,RMC 

Jennifer Thompson, CDM Smith 

From: Sally McCraven, Todd Engineers 

DanielCraig,Todd Engineers 

Re: Hydrogeologic Evaluation of Phase 11njection of Advanced Treated Recycled 

Water - South Bay Water Recycling Project 

INTRODUCTION 

RMC Waterand Environment (RMC) requested thatTodd Engineers (Todd) evaluate the 
preliminary feasibility of a Phase 1 potable reuse project involving injection of advanced water 

treatment (AWT) recycled water in the Santa Clara Sub-Basin. The Phase 1 project would utilize 
AWT recycled water produced at the Silicon Valley Advanced Water Purification Center 
(SVAWPC). Ideally, the injection well or wells would be located as near as possible to the 
SVAWPC to minimize piping and pumping costs. The analysis assumes that 2,000 acre-feet per 
year (AFY) of AWT recycled water would be injected and retained underground fora minimum 
of three months prior to recovery at any production well, as required to meet the California 
Departmentof Public Health (CDPH) pathogen control and response time requirements for 
recycled water recharge projects (CDPH, June 2013). Injection well(s) would be located near 
theproposedAWTpipelinetotheLosGatosrechargepondsandasneartotheSVAWPCas 
possible, while allowing recovery by production wells. The locations of the SVAWPC and AWT 
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Figure 1 - Pathway 1 - Groundwater Recharge with Centralized Treatment 
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Locating injection well(s) very neartotheSVAWPC is limited by thecurrently high (above the 
ground surface) potentiometric surface and the lack of nearby active production wells to 

recoverthe recharged water. Accordingly, undercurrentconditions, injected AWT recycled 
water very nearthe SVAWPC would ultimately discharge to San Francisco Bay without recovery 

This memo presents a preliminary evaluation ofthefeasibility of utilizing injection well(s) for 
recharge of AWT recycled water at locations nearthe AWT pipeline and nearerto the SVAWPC 

than the proposed well locations west of the Los Gatos recharge ponds. T odd assessed aquifer 
recharge potential via injection at two locations: 1) one relatively closer to the SVAWPC, and 2) 
the other, farther south along the AWT pipeline, where available aquifer storage capacity is 
slightly greater. The first injection location is referred to as the North San Jose Injection 
System, while the second is referred to as the South San Jose Injection System. The analyses 
included assessmentof hydrogeologicconditions beneath and nearthe potential injection 
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Injection Siteldentification 

Although numerous parameters and criteria are potentially relevant to the siting and optimizing 
an injection well system, the criteria selected forpreliminary screening of injection well sites 

included 1) proximity to the SVAWPC and proposed AWT pipeline alignment, 2) currently 
available or potentially available future aquifer storage capacity, 3) location of existing active or 
inactive supply wells that could re-capture injected water, 4) existing or potential groundwater 

nrnrli irtinn anrlInratinn nfiniprtinn\A/pllQQi irh thatnnPH retentiontimprpm lirpmpntQarp 

Through discussions with the cities of San Jose and Santa Clara, RMC has determined that water 
purveyors including the City of San Jose, City of Santa Clara, and possibly the San Jose Water 

Company (SJWC) might be interested in pumping wells that are currently inactive or installing 
new extraction wells, thus lowering the potentiometric surface and increasing available storage 
capacity. Forthis assessment, it was assumed that existing inactive wells owned by San Jose, 

Santa P.lara nr S.IWP mi ilrl hpnnpratprl tn inrrpasp am lifpr stnranp r.anar.it\/anrl r.anti irp qhitip 

Figure 2 shows the location of the North and South San Jose Injection Systems. The North San 
Jose Injection System is located nearthe Montague Expressway, east of Highway 880 and north 

r \f I—'I C \'1 

The South San Jose Injection System is located nearthe AWT pipeline east of Highway 880/17 
and south of Highway 101. 

Figure 2- Locations of North and South San Jose Injection Well Sites 
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Hydrogeologic Characteristics of Proposed Injection Sites 

Hydrogeologic characteristics of the proposed sites (depth-to-water, groundwater flow 
directions relative to extraction wells, aquifer hydraulicconductivity, well yields, and recent 

production) were evaluated to estimate aquifer storage capacity, injection well injection rates, 

Aquifers beneath the North and South San Jose Injection System areas are comprised of a 
shallow aquifer, a continuous regional Bay Mud aquitard, and a deeper confined aquifer, 

referred to as the Principal Aquifer. Most active production wells produce groundwaterfrom 
the Principal Aquifer, and are completed to depths typically between 300 to 700 feet below 
ground surface (ft-bgs). In these areas of the Santa Clara Sub-Basin, the Principal Aquifer is fully 
confined by the regional aquitard (DWR, 1975). The aquifer system is unconfined and recharge 
areas exist along the edges of the groundwater sub-basin to the south and northeast of the 
proposed injection sites. Figures 3 1 and 4 show groundwater elevation contours in the Principal 

Based on Spring and Fall 2012 groundwater elevation contour maps prepared by the District 
and the estimated ground surface elevation, the range of depths to water in the Principal 

Aquiferatthe northern injection site isfrom3and12feetabove theground surface (ft-ags) 
and the range in depths to water at the southern injection site is from 0 and 15 ft-bgs. 
Accordingly, there is limited currently available aquifer storage capacity at either location and 

inrr^^QPrl nrm inrlxA/atprPYtrartinn np^rthPQitPQ\A/ni ilrl tnrrpat^HnaxA/rlnxA/n £inrl 

Figures 3 and 4 also showthe locations of San Jose, Santa Claraand SJWC wellsas wells as 
other active and inactive production wells near the proposed injection well sites. As shown in 

thefigures, there arefourCity of San Jose watersupply wells located north ofthe proposed 
North San Jose Injection System. There are no production wells located in the immediate 


1 The Spring 2012 contour map shows a groundwater depression around two City of San Jose wells located 
northwest ofthe proposed northern injection well site, yet the average annual pumping shows no pumping in this 
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Figure 3-Groundwater Elevation Contour Map in Principal Aquifer Spring 2012 
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Figure 4-Groundwater Elevation Contour Map in Principal Aquifer Fall 2012 
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Figures shows theaverageannual groundwaterproduction within eachTownship/Section 
between2008and2012. Figure5alsoshowsallproductionwells(bothactiveand inactive) in 

add ition to those owned by San Jose, Santa Clara, and the S J WC. The figure indicates that there 
is limited groundwaterproduction along the northern AWT pipelineorin the immediate vicinity 
oftheproposed injection wellssitesandthatthefourCityofSan Jose wells located north ofthe 

northern iniprtinnxA/pll Qifpprp irmrtix/P Thprp iQ Qinnifirmntnmi inrlxA/ptprPYtrprtinn 900 

Number of Injection Wells and Spacing 

Thecurrenttargetpotableflowrateforthe Phase 1 groundwaterinjectionprojectis2,000AFY 
or approximately 1.8 million gallons per day (mgd) or 1,200 gallons per minute (gpm). Although 

significantlocalvariationsinaquiferpropertiesandwellyieldsarereportedintheSantaClara 
Sub-Basin, local existing production wells generally are capable of reliably yielding around 500 
gpm, with locally higherexceptions. Injection wells typically achieve slightly lowerflow rates 
compared with extraction wells and require increased down time for maintenance. Therefore, 
the assumed average injection rate of each injection well is estimated to be 400 gpm (0.6 mgd). 

Retention TimeCalculation 

The Darcy’s law equation was used to estimate groundwater velocities and retention zones 
around theproposed injection well sitestodetermine if any existing production wells would 

potentially be within the required retention time zone. A three month retention time is 
assumed. Darcy's law is the basic equation that describes fluid flow through porous media 

v=-K(Ah/AI)/n 

where v= average linearvelocityinfeetperday, ,K=hydraulicconductivityinfeetper 
day, Ah/AI = hydraulic gradient in foot/foot (h = head and I = distance), and n=effective 

rvAmri+\/ in nnmnnt 

BecauseofuncertaintiesassociatedwiththeDarcyequationparameters,CDPH requires 
application of a safety factor offourto the retention time estimate. The Spring and Fall 2012 

groundwater elevation contour maps were used to estimate hydraulic gradients. Figures 6 and 
7 showthe Spring 2012 and Fall 2012 groundwater elevation contours, respectively, and 
general flow directions in the Principal Aquifer (District, undated) near the two injection well 
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Figures-Average Annual Production by Township/Section 
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The hydraulicconductivity used in the calculations was based on previously evaluated and 
validated data obtained from constant-rate pumping and recovery tests (CH2M Hill, 1992). 

Constantratepumpingtestsintheareaindicatearepresentativehydraulicconductivityof30 
feetperday(ft/day). An effective porosity of 0.15 was assumed. The calculated retention time 


Table 1 - Retention Time Calculations 



K 

(ft/day) 

Ah/AI 

(ft/ft) 

n 

(%) 

Velocity 

(ft/day) 

3-Month 

Retention 

Distance 

(ft) 

12-Month 

Retention 

Distance 

(ft) a 

Northern Site (Spring 2012 gradient) 

30 

0.009 

0.15 

1.8 

164 

657 

Northern Site (Fall 2012 gradient) 

30 

0.0028 

0.15 

0.56 

51 

204 

SouthernSite (Spring2012gradient) 

30 

0.001 

0.15 

0.2 

18 

73 

Southern Site (Fall 2012 gradient) 

30 

0.003 

0.15 

0.6 

55 

219 


ft/day - feet per day ft/ft - foot per foot 

a - ti mes 4 safety factor 


The retention time areas around the injection wells are shown in Figures 6 and 7 forthe Spring 
and Fall 2012 hydraulic gradients, respectively. There are no production wells within the 12- 

mrvnth /Q_mrvnth r^+^iA + i timn /-‘Armr'tQrl fnr v A pofoh/ mtAntiAn rliotonAA 

Note that injection of AWT recycled water will produce a groundwater mound and increase the 
local hydraulic gradients and associated velocities at the injection sites. To assess potential 

performance and impacts ofthe conceptual injection system on nearby wells, a local scale 
numerical groundwater flow model could be constructed to simulate system performance and 
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Figure6-Spring 2012 Groundwater Elevation Contours in Principal Aquifer and Calculated 

Retention Times 
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Figure7-Fall2012Groundwater Elevation Contours in Principal Aquifer and Calculated 

Retention Zone 
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Conclusions 

There is limited existing available storage capacity nearthe proposed injection wells sites. 
Water injected into a confined aquifer is stored as increased pore pressure. As a result, there is 

a maximum additional pressure that a formation can tolerate before excess pressure begins to 
fracture the confining sediments and the injected water moves into the overlying confining 
layer. Accordingly, in order for a Phase 1 AWT injection project to be feasible along the 
northern portion of the AWT pipeline to the Los Gatos recharge ponds, existing City of San Jose 
production wells near the northern proposed site would need to be pumped to reduce 
groundwaterlevelsandincreaseavailablestoragecapacity. Atthesouthern proposed site, 
there are no nearbv existina Droduction wells and new extraction wells would need to be 
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SBWR Strategic and Masterplanning 

1. Introduction 

1.1 TM Purpose 

The purpose of this Ford Pond Groundwater Replenishment Recharge (Ford Pond GWR) Indirect Potable 
Reuse (IPR) Study is to provide a preliminary regulatory and hydrogeologic analysis of the feasibility of 

the concept of recharging 4,200 acre-feet per year (AFY) or about 4 million gallons per day (mgd) of 
purified recycled water in the Ford Pond area. This technical memorandum (TM) was developed as part 
of the Strategic and Master Planning Report (Strategic Plan), which was prepared by the City of San Jose 
(San Jose) in partnership with the Santa Clara Valley Water District (SCVWD or District), to evaluate how 

1.2 TM Background 

The concept explored in this TM is an IPR project that would include a 4 million gallon per day (mgd) 
satellite advanced water purification facility (AWPF) located near the south end of the South Bay Water 

Recycling (SBWR) system that would produce purified recycled waterthat could be recharged to the 
Santa Clara Subbasin through surface spreading in newly constructed/expanded percolation ponds in 
the vicinity of the existing Ford Pond. The Ford Pond has historically been used by the District for 
recharge of stormwater and imported water. Advanced treatment including microfiltration, reverse 
osmosis, and advanced oxidation process (MF/RO/AOP) would be provided to ease regulatory 

1.3 TM Organization 

ThisTMisorganized as follows: 

1. Introduction 

2. Project Concept 
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2 . Project Concept 

The Ford Pond groundwater recharge (GWR) project was identified as part of the SBWR Strategic and 
MasterPlanning as a potential near-term potable reuse project. The initial planning forthe project isfor 

4,200 AFY of groundwater recharge based on treating a minimum of 4 mgd of SBWR recycled water with 
MF, RO, and AOP. If preliminary calculations demonstrate the project is feasible, the ultimate capacity of 
the Ford Pond GWR project and its ability to meet regulatory requirements would be confirmed by 

nrm inHwat^r mnHfilinn This nrnifirt wm ilrl h<=> lnr.ateH north nf (Tnvntp> Vallov ama in tho Santa (Tiara 

The near-term Ford Pond project would involve the construction of a satellite AWPF in the area of the 
Ford Pond, and treating SBWR recycled water with full advanced treatment before recharge at an 

expanded off-stream Ford Pond. It is assumed that the AWPF would be located on vacant land on Great 
Oaks Boulevard. Based on an estimated AWPF recovery rate of 80 percent (MF recovery of 94 percent 
and RO recovery of 85 percent) and AWPF annual onlinefactor(94 percent), the potential yield forthis 
option would be approximately 4,200 AFY. The MF backwash waste and RO concentrate would be 


The project elements are shown in Figure 2-1. 

Figure 2-1: Ford Pond GWR Project 
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The near-term Ford Pond project includes the following major facilities: 

• A satellite AWPF with 4-mgd production capacity 

* Source water pipeline 

Product water pipeline 

The near-term Ford Pond GWR project is discussed in detail in the Strategicand Master Planning Report. 
The sites for the AWPF and for the percolation ponds are conceptual and the actual sites would be 

Hrminin fi 1+1 iro oi+ir»/'t £^\/oli lofinnc 

TheCityofSantaClarareliesongroundwaterfor60 percent oftheirwatersupply and hasan extensive 

network of groundwater production wells. Other nearby water purveyors include the City of San Jose 
and San Jose Water Company. The recycled water recharge would potentially benefit all water 

purveyors in the north Santa Clara County area (i.e., Santa Clara Subbasin). 
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3. Preliminary Hydrogeologicand Regulatory Evaluation 

3.1 HydrogeologicAssessment 

This hydrogeologic assessment considers the use of new or enlarged off-stream recharge ponds that 
would be located at or near the existing Ford Pond site. The ponds would be used for IPR of purified 

recycled water instead of stormwater and imported water recharge historically done in the area. 
Aquifer characteristics, hydraulic properties, depth to groundwater, and groundwaterflow conditions 
were assessed relative to recharge potential. Estimates of groundwater flow directions and rates along 

with Hi.Qtflnr.PQ tn npprhv nrnrli mtinn wpIIq wptp iiqpH tn pqqpqq trp\/pl timpQ rp|pfi\/p tn f^tfltp Wfltpr 

Site Location 

The proposed Ford Pond project GWR recharge site is located adjacent to Coyote Creek in the recharge 
(unconfined) area of the Santa Clara Groundwater Subbasin. Figure 3-1 shows the Coyote Creek area at 
the southern end of the Santa Clara Subbasin, the former and existing Ford Pond project in-stream and 
off-stream recharge ponds, the proposed pond improvement/enlargement, and nearby San Jose City 

Figure 3-1: Ford Pond Recharge Area 
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Existing and Improved Recharge Ponds 

The historical Ford Pond project recharge ponds are part of the District’s Coyote Creek recharge pond 
system. The historical Ford Pond was comprised of several in-stream and one off-stream pond. The 

Recharge operations at the Ford Pond occurred between January 1996 and December 1998. During this 
period, an average of 185 acre-feet per month (AFM) or 2,221 acre-feet per year (AFY) was recharged at 

or* o\/orono ir*fil+ro+ir\r* ro+o r \f or*r*rr*virr»o+ol\/ 1 foot r*or How /f+7H\ 

Assuming a recharge capacity of 1 to 2 cubic feet per second (cfs)forthe existing 3.7-acre off-stream 
Ford Pond, an additional area of up to 15 acres would need to be added to the existing off-stream pond 

to accommodate the purified waterrecharge. Improvementto the existing Ford Pond project recharge 
pond site would involve excavating a larger recharge basin that encompasses and expands the existing 
off-stream pond. Figure 3-1 also shows the areas of the existing and proposed expanded off-stream 

A pond location that provides a greaterseparation with Coyote Creek could be beneficial to reduce the 
potential leakageof recycled waterfrom the ponds into Coyote Creek. If leakage into the creekoccurs, 

then a NPDES permit would be required. A more detailed siting study would be required to identify 
alternative site locations and evaluate which specificsite is best to locate the project’s treatment plant 
and expanded spreading basins. The recharge pond siting issues are discussed in more detail in the 

Production Wells 

Several municipal drinking water supply wells are located in the vicinity of the proposed recharge site 
shown in Figure 3-1. These wells are owned by Great Oaks Water Company and the City of San Jose. The 
closest production wells to the Ford Pond project site are wells owed by Great Oaks Water Company 
(Wells 15, 21 and 18). The Great Oaks Water Company Well 15 is approximately 1,700 feet west- 
southwest, Well 21 is around 150 feet to the southwest, and Well 18 is about 2,700 feet southeast of 
the proposed enlarged recharge pond. The City of San Jose Wells EDV 11,12, and 13 are located 
between 3,800 and 4,500 feet north-northwest of the proposed enlarged recharge pond. The Great 
Oaks Water Company Wells 15 and 21 are 270 and 230 feet deep, while the City of San Jose Wells EDV 

a a a o no- __u oonr l _i_ ti _ i..—: __ i l :r : _ _._r:_ i :j.i_ : _r 

Stratigraphy and Aquifer Characteristics 

The Ford Pond project site is in the unconfined or forebay portion of the Santa Clara Groundwater 
Subbasin. In this area, the regional Bay Mud aquitard is not present, and groundwater recharge occurs 
along the streams and mountain fronts. The deeper Principal Aquifer, which becomes confined further 
to the northwest in the Santa Clara Subbasin, is recharged from these forebay areas where unconfined 
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The aquifer materials in the Ford Pond project area are comprised of high permeability sands and 
gravels overlying less permeable bedrock. The site is located in the Edenvale subarea of the forebay, 

just northwest of the Coyote area of the Santa Clara Subbasin and the Coyote Narrows. The 
unconsolidated sedimentary aquifer depositional environment is very high energy, due to the 
topographicgrade and convergence of surface waterflowth rough the narrowgap in the bedrock hills 
on both sides of Coyote Narrows. The unconsolidated sands and gravels deposited by Coyote Creek in 
this area are coarse-grained and very permeable. The thickness of the unconsolidated sand and gravel 

Aquifer Hydraulic Properties 

Hydraulic conductivity, effective porosity, and hydraulic gradient are parameters used to estimate travel 
time from the proposed recharge pond to nearby potable watersupply production wells. The hydraulic 
conductivity in the vicinity of the proposed recharge site is determined based on data presented in the 
Santa Clara Valley Groundwater Modeling documentation and othersources (CH2M Hill, 1992a and 

1 QQ9ht Tha ralihratarl hvrlrai ilir r.nnrli ir.ti\/it\/i i«arl fnr haain-wirla mnrlalinn in tha vir.initvnf tha Fnrrl 

However, this value may not be representative in the most permeableareasaround the Ford Pond site. 
The Santa Clara Valley Groundwater Model was developed for basin-wide groundwater management 

purposes and used uniform values of hydraulic conductivity over large areas of the model. Several local 
aquifer pumping and recovery tests were performed at the IBM site located a little over one mile 
southwest of the Ford Pond, and the data derived from these tests were analyzed to estimate aquifer 
permeabilities. Theaquifertest data areof good quality, with afairly narrow range of estimated aquifer 
permeabilities (Kennedy/Jenks, 1987). Estimated hydraulic conductivities from the aquifertests were in 
the range of 0.14 to 2.7 feet per minute (approximately 200 to 3,900 ft/d). The estimated hydraulic 
conductivity values derived from the tests are much higher than the value used in the Santa Clara Valley 
Groundwater Modeling, and likely reflect the hydraulic properties of the most permeable sand channel 

Based on the characteristics of the high-permeability sand and gravel deposits an effective porosity of 
0.2 is assumed. 

Groundwater Flow and Elevations 

Historical groundwater elevations in Ford Pond area wells were reviewed to estimate groundwater flow 
rates and retention times for recharged purified water. Historical groundwater elevations fluctuate over 
time and in response to seasonal recharge, groundwater production, and recharge operations at the 
Ford Pond. Figures 3-2 and 3-3 showgroundwater elevations in the Ford Pond area during Fall 1997, 

whan tha Fnrrl Pnnrla xA/ara hainn nnaratarl tn rarharna xA/atar anrl rlnrinn tha Siimmpr 9014 an 
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flows generally northward toward San Francisco Bay (Figure 3-3). However, when significant amounts of 
water are recharged at the Ford Pond, a water table mound forms, and the local groundwater flow 

Hiror'ti/^no am rorliol o\a/o\/ frnm tha nnnrlc oo chn\«/n nn Pini im 


Figure 3-2: Groundwater Elevations in Fall 1997 
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Figure 3-3: Groundwater Elevations in Summer 2014 
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During Fall 1997, when the Ford Ponds were recharging around 500 AFM, groundwater flowed in a 
radial mannerawayfromthe ponds with hydraulicgradients of approximatelyO.0063 foot/foot. Forthe 

proposed Ford Pond project IPR project recharging 350 AFM (or 3.75 mgd), similar flow directions and 

The actual height of the recharge mound beneath an expanded Ford Pond project is dependent on the 
recharge rate, pond area, and local hydraulic properties of the aquifer. Potential mounding and 

flowpaths from the expanded recharge pond to downgradient areas will need to be more accurately 
simulated with groundwater modeling. Under non-recharging conditions, such as during Summer 2014 

Groundwater Quality 

A review of State Water Resources Control Board (SWRCB) Division of Drinking Water (DDW) water 
quality data available on the online at the GeoTracker GAMA website for nearby potable watersupply 

A Black & Veatch - Kennedy/Jenks (B&V- KJ) study conducted forthe District (B&V, 2003) concluded 
that groundwater recharge using advanced treatment significantly reduces most contaminant levels, 

and if reverse osmosis (RO) is coupled with ultraviolet light (UV) treatment in an advanced oxidation 
process (primarily to address disinfection by-products), recharge would appear to have no negative 

For surface recharge projects, clogging of infiltrated aquifer media due to total suspended solids (TSS), 
biological growth, and chemical reactions can be a potential problem. However, because of low nutrient 

and TSS concentrations of advanced purified water, biological growth and physical clogging due to 
particulate materials should be minimal. The possibility of soil aquifer plugging problems due to clay 
expansion/dispersion could exist if advanced treated water with very low total dissolved solids (TDS) is 

intrnrliir.ps tn an aim lifer with watpr nf hinhpr TDS The 90(13 R&V — K/.l rpnnrt rpmmmpnrlprl arlrlitinnal 

Changes in native groundwater quality can also result from geochemical reactions between recharge 
waterand the aquifer matrix. Forexample, arseniccan be released by oxidation of interstitial pyrite by 

oxygenated recharge water. Arsenic mobilization has been observed at some (but not all) injection sites 
in marine limestone and some sandstone aquifer matrices (NGWA, 2014). This issue would need to be 

Another water quality consideration is the potential impact to existing groundwater contamination 
areas from the injection of recycled water. The mounding associated with recycled water injection can 
alter local groundwater flow patterns, which can then change the shape, migration direction, and 
transport rates of contamination plumes thus affecting remedial facilities. Because the proposed Ford 
Pond IPR site is located in the unconfined portion of the Subbasin, mounding at the site could affect 

pnvirnnmpntal rplpasp nil imps A rpvipwnf pnvirnnmpntal rplpasp sites in thpvir.initvnfthp Fnrrl PnnH 
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west southwest of the potential recharge site. No other active sites were located within one mile of the 
Ford Pond IPR site. 

3.2 Division of Drinking Water Requirements 

The State Division of Drinking Water (DDW), formerly the California Department of Public Health, is now 
part of the State Water Resources Control Board (SWRCB). The DDW has developed the Groundwater 

Replenishment with Recycled Water regulations (Groundwater Replenishment (GWR) Regulations). The 
final GWR Regulations were adopted and went into effect on June 18,2014 (SWRCB DDW, 2014). The 
GWR Regulations are organized by the type of project, including both (1) surface applications (surface 

^nmarlinn^ pnrl (*?\ ihf^i irfar.p pnnlir.ptinnc; finipr.tinn nr\/arlnc;p 7nnp xa/pIIq^ A c;i immarv nf thp kpv 

The GWR Regulations require that water used for recharge achieve at least 12-log enteric virus 
reduction, 10-log Giardia cyst reduction, and 10-log Cryptosporidium oocyst reduction. The treatment 

train shall consist of at least three separate treatment barriers. For each pathogen, a separate 
treatment process can only be credited up to a 6-log reduction and at least 3 processes must each 
achieve no less than 1 -log reduction. Typically, the final reduction is achieved within the aquifer, after 
injection or percolation, based on travel time credits of 1 -log per each 1 -month travel time for virus up 
to a maximum of 6-log credits. The needed travel time underground to achieve the required pathogen 

The GWR Regulations also include provisionsforthe determination of a Response Retention Time (RRT), 
which is the time recycled water must be retained underground between recharge and extraction to 

allow a project sponsorample time to identify treatmentfailures and implement appropriate actions to 
protect public health from inadequately treated recycled water or recharge water. The minimum RRT 
allowed is 2 months, but the proposed RRT must be approved by the SWRCB DDW. Based on other 
approved projects, the RRT is often measured in months, typically 4-6 months. For example, the RRT for 
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Table 3-1: DDW Regulations for Surface Application of Recycled Water 


Parameter 


Treatment 


Requirement 


Title 22 definitions of filtered wastewaterand disinfected tertiary-treated recycled 
water 


Total Organic 
Carbon (TOCt 


Recycled waterTOC=0.5mg/L 


Response 

retention time 
(RRT) 


Minimum time that recycled waterwill be retained underground to allow the project 
sponsor to respond to a treatment failure. 

Minimum of RRT of 2 months, but must be justified by the project sponsor. 


Tlr. nnTf 




Pathogen Time requiredforrecycledwaterto be retained undergroundtomeetvirus reduction 

jH-jnn timo mgmirarrwant- foroarh mcinth. li nd jarnroiunH 1 -LQOjyda-isui^Qdi mtinn nrarlitorl 


RWC 


The RWC can be defined by volume and TOC. 

The recycled water applied at the GWR Project + (recycled water + credited dilution 
water). 

The In itial RWCmin can be = 0.5 mg/L the maximum T OC concentration in the recycled 


Initial RWC n 


Based on DDW review of the Engineering Report and information obtained as a result 
of the public hearing 


Increased 

RWCmax 


Up to 100% subject to additional requirements: 

1) Updated Engineering Report and Operations Plan 

2) Approval by DDWand RWQCBand RWQCB permit 

3) For the previous 52 weeks, the TOC 20-week running average has not exceeded 

0.5 mg/L 


Dilution water 
compliance 

rralm ilatinn 


Based on 120-month running average 


At least two monitoring wells downgradient of the injection well(s). 

1. One monitoring well must be located between two weeks to six months travel 
Groundwater time and at least 30 days upgradient of the nearest drinking water well; and 

monitoring 2. One monitoring well must be located between the injection well(s) and the 
nearest downgradient drinking water well. 

The monitoring wells must allow for samples to be obtained independently from each 


Engineering 

Ponnrf 


Proposed recycled water recharge project require submittal of an Engineering Report to 


nnw 
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Under the GWR Regulations, the pathogen reduction time and RRT can be demonstrated for planning 
purposed by analytical analysis such as Darcy’s Law calculations orgroundwaterflow modeling. Because 

of inherent uncertainties in these methods, travel times calculated with a Darcy calculation aredivided 
by 4 and travel times estimated with a groundwater flow model are divided by 2, for project planning 
purposes. So for example, ifthegreateroftheRRT and pathogen reduction time issix months, a Darcy 
calculation would need to demonstrate a minimum of two years travel time to the nearest potable 
watersupply well while a groundwater flow model would need to demonstrate a one year travel time. 

The initial maximum recycled water contribution (RWC) for surface application projects must not exceed 
0.20 or an alternative initial RWC approved by DDW. An alternative RWC up to 1.0 may be approved 

based on, but not limited to, the review of the project’s Engineering Report, information obtained as a 
result of the public hearing(s), and a project sponsor’s demonstration that treatment preceding soil 
aquifertreatment will reliably achieve a total organiccarbon (TOC) concentrations nogreaterthan 0.5 
milligrams per liter (mg/L) divided by the proposed RWC. A project sponsor can increase the RWC if 1) it 
is approved by the DDW and Regional Water Quality Control Board (RWQCB); 2) forthe previous 52 
weeks, the T OC 20-week running average has not exceeded 0.5 mg/L -*■ RWCp r0 posed max! and 3) the permit 
allows the increase. The remainder of the water that replenishes the groundwater subbasin should 
come from non-recycled water sources, which can include surface water/stormwater, imported water, 

Ultimately, a RWC of 100 percent or 1.0 can be achieved fora recharge project utilizing fully advanced 
treated recycled water (MF/RO/AOP), eliminating the need for diluent water. As examples, the three 

seawater intrusion barriers in Los Angeles County have received approval to move to 100 percent RWC 
and the Orange County Water District (OCWDs) has received approval to injection recycled water at a 
100 percent RWC. A greater initial RWC was allowed for OCWD based on OCWDs demonstrated 

pynpripnr.p with rpr.x/r.lprl wptpr rpr.hprnp nrnipr.t.c; illiistrptinn thp hpnpfits nf .Qiir.r.p.Q.Qfiillv imnlpmpntinn 

Travel Time to Nearest Water Supply Wells 

Darcy’s Law was used to estimate groundwater velocities and travel time from the proposed Ford Pond 
project recharge site to the nearest drinking water supply wells. Darcy's law is the basic equation that 

v=-K(Ah/AI)/n 

where v = average linear velocity in feet per day, K = hydraulic conductivity in feet per day, Ah/AI = 
hydraulic gradient in foot/foot (h = head and I = distance), and n = effective porosity in percent. 
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As noted above, because of uncertainties associated with the Darcy equation parameters, DDW requires 
the application of a safety factorof fourto the travel time estimate developed with the Darcy equation. 

Figure 3-2 shows groundwater elevations in Fall 1997 in wells in the vicinity of the proposed recharge 
site during a period of active managed recharge operations similar to proposed purified water recharge 

operations. Based on an assumed hydraulic gradient of 0.0063 foot/foot away from the recharge pond, 
a horizontal hydraulic conductivity of 200 ft/day, and an effective porosity of 0.2, the estimated 

Based on the calculated velocity of 6.3 ft/d, the estimated travel times to the two closest Great Oaks 
Water Company water supply wells (Wells 21 and 15, located 150 and 1,700 feet from the proposed 

recharge pond) are approximately 24 and 270 days (or less than one month and nine months), 
respectively. With the DDW-required method correction, this yields modified travel timesofonly 6 and 
67 days (orsignificantly less than one month and two months). Based on the range of typical RRT and 
pathogen reduction travel time for other recycled water injection sites (four to six months), these 
preliminary calculations indicate that recycled water recharge in the vicinity of Wells 21 and 15 would 
not meet the GWR regulatory criteria for subsurface retention time. Solely based on these Darcy 
calculations, these wells would be imoacted bv the Ford Pond Droiect if imDlemented. Groundwater 

Using the same groundwater velocity, the travel time to City of San Jose Wells EDV11,12, and 13, 
located between 3,800 and 4,500 feet north-northwest of the Ford Pond project site, is 603 to 714 days 

(or20 and 23 months). With the DDW-required method correction, this yields a modified travel time of 
151 to 179 days (or five and 6 months) indicating the GWR regulatory criteria could likely be met for 

If the Ford Pond IPR project moves forward, it is recommended that more technically-rigorous travel 
time estimates be developed with groundwater flow modeling, which would allow use of a less 

restrictive correction factor. However, even with groundwater modeling, it is likely that Great Oaks 
WaterCompany Well21 could be impacted by the recycled water project. Mitigation measures could 
include reconstructing the wells in a location outside of the impacted area or moving the percolation 

Diluent Water 

DDW has allowed advanced treated recycled water recharge projects to start at a 100 percent RWC or 
to move to a 100 percent RWC overtime. Therefore, it is possible that the Ford Pond IPR project could 
be approved at an initial 100 percent RWC. DDW has also allowed dilution water credit for native 
groundwater flowing through the zone of influence of recharged recycled water for other recycled water 

A preliminary estimate of the volume of native groundwater flowing through the estimated recharged 
recycled water zone of influence was made using Darcy’s Law. Darcy’s Law states that: 
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M = IJxjjXiU 

where Q=flow,K=hydraulic conductivity of the aquifer, i = hydraulicgradient, and A=cross sectional 
area of the aquifer perpendicular to the direction of the flow (the product of the aquifer saturated 

ir'I/nQoo \A/ir-J+hi r\ f tho m \A/otor onmoHinn "7nnQ\ 

Using the hydraulic conductivity of 200 ft/d, a regional hydraulic gradient of 0.0063, and a cross 
sectional area of approximately 1,200,000 square feet (ft 2 ), the Darcy equation yields a native 

groundwater flow rate of approximately 1,500,000 cubic feet per day (ft 3 /d) or 9.0 mgd. The cross 
section area used in the equation assumes an average saturated aquifer thickness of 300 feet and a 
cross sectional width of4,000 feet (based on the size of the recharge mound inferred from Fall 1997 
water levels) and assumes that the recycled water will spread out in a mound of approximately that size. 
Based on this calculation, the native groundwater flowing through the recharged recycled water zone of 
influence is 9 mgd, which yields a RWC of 29 percent assuming recharge of 3.75 mgd of recycled water. 
This RWC is reasonably close to the DDW recommended initial RWC of 20 percent that an alternative 
initial RWCof29 percent might meet with DDWapproval. Since the Ford Pond project would percolate 
AWPFtreated water, theTOCofthe projectwaterwould be less thatamediafiltered recycled water, so 
a higher initial RWC could be considered by DDW. Also, other projects have been approved with higher 

DXA/P^’o r + A\A/nore Ia o \ ir\ o Ia r\\Mr^r\ Pi Pl\ A/ + Ia /a\ / non oi lAAoeefi 1 11 \ / aha ro+n o r/A ai/aIaH \ a/<a+/a r rv r/A i r\ r'l 

Groundwaterflow modeling using a calibrated numerical model is recommended to provide a more 
technically-rigorous estimate of the percentage of recycled water in nearby water supply wells. 

According to the DDW GWR Regulations, the initial maximum RWCforthe project will be based on the 

Monitoring Wells 

Locations and construction details for monitoring wells will be developed after modeling is conducted to 

hottor oimi ilo+CkH atai mrlxA/o+^r fl/A\A/ or»rl +ro\/c*l +imoc i inrlor ArAAACorl AnorotiAno 

Engineering Report 

The numerous requirements for the Engineering Report for a recycled water groundwater 
replenishment reuse project are described in the GWR Regulations (SWRCB DDW, 2014). This TM is not 
intended to fulfill the DDW requirements for an Engineering Report. Rather, this TM is intended to 
provide a preliminary feasibility assessment of the Ford Pond IPR project, specifically focused on 
whether estimated travel times to the nearest potable water supply wells will likely meet the DDW 
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3.2 Regional Water Quality Control Board 

The San Francisco RWQCBregulatesgroundwaterreplenishment projects in the San Francisco Bay Area 
under numerous state laws and regulations, including the Water Quality Control Plan (Basin Plan) 

(December 31,2011) and SWRCB Policies. The Basin Plan requirements include designated uses and 
groundwater objectives using both numeric and narrative requirements to protect those uses. The Basin 
Plan also applies the state’s Anti-degradation Policy, which is further interpreted pursuant to the 

The Ford Pond IPR project will necessitate issuance of Waste Discharge and Water Recycling 
Requirements (WDRs/WRRs) by the San Francisco Region RWQCB. The WDRs/WRRs will establish 

monitoring and reporting requirements. In addition, if the pond is shown to discharge to Coyote Creek, 

3.3 Planned Groundwater Flow Modeling 

The District has a calibrated MODFLOW groundwater flow model of the Santa Clara Subbasin (CH2M 
Hill, 1992). The District staff may need to refine the flow model to create a local-scale groundwater 

model. The local scale groundwater model would be used to simulate recycled water recharge and 
groundwater extraction from existing production wells in the area. The model would also be used to 
estimate travel time to and the percentage of recycled water extracted from nearby production wells in 

3.4 Conclusions 

Based on this preliminary analysis, the proposed Ford Pond IPR project appears feasible and a 3.75-mgd 
recharge project can likely meet DDW GWR regulatory requirements. Potential impacts to nearby Great 

Oaks Water Company production wells from the project will need to be assessed and addressed. Note 
that several assumptions have been made in conducting the preliminary Darcy calculations and 
additional groundwater modeling is proposed to refine estimates presented here and provide a more 

tpphnir.pllv-rinnrniis anak/sis nf tra\/pl timp and dilution nrn\/idpd hv nati\/p nrniindvv/atpr flnwinn thmiinh 

Priorto moving forward with the project, additional analysis of potential water quality impacts will need 
to be addressed including: 

1) the potential for contamination mobilization due to geochemical reactions between recharged 
purified water and native groundwater, 

21 

' the potential forsoil aquifer plugging due to differences in waterquality between purified water 
3 ) and native groundwater, and 
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Process Cost Summary by Division 


|Spec. Division Subtotal Notes I 

2 - Sitework 

$ 19,353,000 


3 - Concrete 

S 


5 - Metals 

S 


11 - Equipment 

$ 16,399,000 


15 - Mechanical 

$ 64,000 


16 - Electrical 

$ 3,280,000 


17- l&C 

$ 1,640,000 


RAW CONSTRUCTION COST $ 40,736,000 

Construction Contingency 20% $ 8,147,000 

BASE CONSTRUCTION COST $ 48,883,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 14,665,000 

Easements $ 106,000 

Project Contingency 10% $ 6,365,000 

Land Acquisition Cost $ 6,836,000 

TOTAL PROJECT COST $ 76,855,000 

Adapted from District's TM.8C, which 
estimated that 21 acres of land 
acquisition cost $17.1 M. 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 



Total Cost Notes 

2 - Sitework 









$ 

19,353,000 


Product pipeline 

42 

in 

17,000 

LF 

$ 


16.00 

$ 

11,424,000 Trenched 42" line towards Los Gatos 


Lateral pipeline 

18 

in 

23,000 

LF 

$ 


16.00 

$ 

6,624,000 Trenched connection to mid-basin wells 


42" hwy x'ings (xl) 

18 

in 

250 

LF 

$ 


30.00 

$ 

135,000 Trenchless, adapted from TM 8B 


18" hwy x'ings (xl) 

18 

in 

250 

LF 

$ 


30.00 

$ 

135,000 Trenchless, adapted from TM8B 


18" river x'ing 

18 

in 

250 

LF 

$ 


30.00 

$ 

135,000 Trenchless, adapted from TM8B 


Bore & Jack Pits 

- 

- 

6 

EA 

$ 


91,400.00 

$ 

548,000 


Wells laterals 

8 

in 

1,500 

LF 

$ 


16.00 

$ 

24,000 


Backflush piping 

8 

in 

2,560 

LF 

$ 


16.00 

$ 

328,000 Adapted on District's TM.8C 

3 - Concrete 









$ 

- 










$ 

- 

5 - Metals 









$ 

- 










$ 

- 

11 - Equipment 









$ 

16,399,000 


PWPS 

300 

hp 

1 

EA 

$ 


5,146 

$ 

1,544,000 Pump station to mid-basin injection 


Injection wells 

- 

- 

8 

EA 

$ 


1,350,000 

$ 

10,800,000 Adapted from TM.8C costs w/ocontingency 


AOP system 

- 

- 

1 

LS 

$ 


2,566,447 

$ 

2,566,000 Adapted from project with similar capacity 


AOP Mechanical/Piping Allowance 






25% 

$ 

642,000 


AOP Installation Allowances 






15% 

$ 

385,000 


AOP Building/Canopies Allowance 






18% 

$ 

462,000 
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Project: 

Component: 

SBWR Strategic and Master Plan 

Phase 1 - Mid-Basin Injection Wells IPR (Option A) 

Date: 

Updated: 

Project Number: 
Prepared by: 

April 1, 2014 

December 1, 2014 

0057-007.02 

AG/JKT 

Estimate Type: 

Conceptual Planning 




15 - Mechanical 






$ 

64,000 


Hydrogen peroxide tank& pumps 


1 EA 

$ 

40,500 

$ 

41,000 Adapted from similar project. 


H202 Mechanical/Piping Allowance 




25% 

$ 

10,000 


H202 Installation Allowances 




15% 

$ 

6,000 


H202 Building/Canopies Allowance 




18% 

$ 

7,000 

16 - Electrical 






$ 

3,280,000 

Electrical Substation 






$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 




20% 

$ 

3,280,000 

117-l&C 

$ 1,640,000 

|l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 1,640,000 

1 EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 


Unit Cost 

$ 

106,000 


18" pipeline 18 in 


23,000 LF 

$ 

4.60 

S 

106,000 Lateral to mid-basin well field 







S 

- from main alignmment to Los Gatos 

|ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

403,000 


Equipment Consumables 

$ 

16,399,000 


2% 

S 

401,000 2% of Equipment 


Mechanical Consumables 

$ 

64,000 


2% 

S 

1,000 2% of Mechanical 


Instrumentation Consumables 

$ 

1,640,000 


2% 

S 

1,000 2% of Instrumentation 

Power Costs 

SVAWPC 


Horsepower 


Total Power 

$ 

1,268,000 




Hours per yearoperation 








Annual Cost 



$ 

1,103,000 S3.8M FY-14 budget for SVAWPC, assume 


PWPS 


Horsepower 


300 


only for 2,600 AFY 




Hours per year operation 


3,465 


Assume pumps 2,600 AFY which is 




Annual Cost 



S 

116,000 non-continuous annually 


AOP 


Horsepower 








Hours per yearoperation 








Annual Cost 



S 

49,000 Adpated from similar FAT project 

Chemicals 





Total Chemicals 

$ 

59,000 


AOP H 2 O 2 


24,631 gal 

$ 

5.60 

S 

S 

S 

59,000 Adpated from similar FAT project 

Labor Costs 

Total # Operators 


number 


Total Labor 

S 

■ 


Average Annual Hours per operator 


hrs/yr 






Total Operators per year 


Total hrs 

$ 

75 

$ 

- Included in injection well costs, see below 

Other Costs 





Total Other 

$ 

600,000 


RWF Secondary Effluent 


0 AFY 



S 

- Assume no cost 


Injection well O&M 


8 number 

$ 

75,000.00 

S 

600,000 Adapated from similar injection project 




TOTAL ANNUAL O&M COSTS 

$ 
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Project: SBWR Strategic and Master Plan 

Component: Phase 1 - Ford Pond IPR (Option B) 


Date: 

Updated: 

Project Number: 

Prepared by: 


April 1,2014 
December 1, 2014 

0057-007.02 

AG/JKT 


Estimate Type: _ Conceptual Planning 


11 - Equipment 








$ 

2,819,850 


AOP System 0.0 

mgd 


1 

LS 

$ 

1,898,695.51 

$ 

1,899,000 AOP from similar FAT project 


AOP Installation Allowances 






15% 

$ 

284,850 


PWPS 75 

hp 


1 

EA 

$ 

8,476 

$ 

636,000 Pump station to Ford Ponds 

15 - Mechanical 








$ 

30,000 


H202 tank + pumps + allowances 



1 

EA 

$ 

29,963 

$ 

30,000 Adapted from similarproject. 

16 - Electrical 








$ 

- 

Electrical Substation 








$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 





Included in Satellite AWPF cost 

$ 

- 

17-I&C 








$ 

- 

l&C Allowance 

10% of Division 11 (Equipment) 





Included in Satellite AWPF cost 

$ 

| 

EASEMENT ACQUISITION 








Total Cost 


Item Size 

Units 


Quantity 

Unit 


Unit Cost 

$ 

56,000 


8" pipeline 8 

in 


2,640 

LF 

$ 

4.60 

$ 

12,000 Sewer easement on Great Oaks 


14" pipeline 14 

in 


9,504 

LF 

$ 

4.60 

$ 

44,000 Pipeline easement to Ford Ponds 

ANNUAL O&M COSTS 



Amount 

Unit 


Value 


Cost 

Consumables 







Total Consumables 

$ 

601,000 


Equipment Consumables 


$ 

21,986,517 


2% 


$600,000 2% of Equipment 


Mechanical Consumables 


$ 

30,000 


2% 

$ 

1,000 2% of Mechanical 


Instrumentation Consumables 


$ 


- 


2% 

$ 

- 2% of Instrumentation 

Power Costs 

Satellite AWPF 




Florsepower 


Total Power 


$871,000 





Flours per year operation 










Annual Cost 




$719,000 Adapted from District's TM 8A 


PWPS 




Florsepower 


75 







Flours per year operation 


8,059 








Annual Cost 




$68,000 Pumping to Ford Ponds for recharge 


AOP 




Florsepower 









Flours per year operation 










Annual Cost 




$84,000 Adpated from similar FAT project 

Chemicals 







Total Chemicals 

$ 

342,000 


AWPF Chemicals 







$ 

342,000 Adapted from District's TM 8A + AOP from similar 









$ 

$ 

- FAT project 

Labor Costs 

Total # Operators 




number 


Total Labor 

$ 

900,000 


Average Annual Flours per operator 




hrs/yr 






Total Operators per year 



0 

Total hrs 

$ 

75 

$ 

900,000 Adapted from District's TM 8A 

Other Costs 







Total Other 

$ 

1,392,000 


Annual Sewer Discharge Fee 







$ 

1,392,000 San Jose Industrial Discharge Sewer Fee 


SBWR Water 



5,600 AFY 



$ 

- TBD 


Recharge pond O&M 








TBD 






TOTAL ANNUAL O&M COSTS 

$ 

4,106,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 2 - Alternative 1 (IPR) 


Date: April 1, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 20.0 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


Spec. Division Subtotal Notes j 

2 - Sitework 

$ 48,662,000 


3 - Concrete 

S 


5 - Metals 

S 


11 - Equipment 

$ 16,129,000 


15 - Mechanical 

$ 150,000 


16 - Electrical 

$ 3,226,000 


17- l&C 

$ 520,000 


RAW CONSTRUCTION COST $ 68,687,000 

Construction Contingency 20% $ 13,737,000 

Centralized AWPF $ 115,000,000 
BASE CONSTRUCTION COST $ 197,424,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 59,227,000 

Easements $ 

Project Contingency 10% $ 25,665,000 

Land Acquisition Cost 

TOTAL PROJECT COSTS $ 282,316,000 

Adapted from SVAWPC ($46M for 8 mgd) 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 


Total Cost Notes 

2 - Sitework 








$ 

48,662,000 


Product pipeline 

36 

in 

73,310 

LF 

$ 

16.00 

$ 

42,227,000 Trenched pipeline to Los Gatos 


Hwy x'ings (x9) 

36 

in 

2250 

LF 

$ 

30.00 

$ 

2,430,000 Trenchless, adapted from District TM.8B 


Rail x'ings (x5) 

36 

in 

500 

LF 

$ 

30.00 

$ 

540,000 Trenchless, adapted from District TM.8B 


River x/ings (x2) 

36 

in 

500 

LF 

$ 

30.00 

$ 

540,000 Trenchless, adapted from District TM.8B 


Bore & Jack Pits 

- 

- 

32 

EA 

$ 

91,400.00 

$ 

2,925,000 

3 - Concrete 








$ 

- 









$ 

- 

5 - Metals 








$ 

- 









$ 

- 

11 - Equipment 








$ 

16,129,000 


AOP System 

20.0 

mgd 

1 

LS 

$ 

9,505,359.26 

$ 

9,505,000 AOP from similar FAT project 


AOP Installation Allowances 





15% 

$ 

1,426,000 


PWPS 

2000 

hp 

1 

EA 

$ 

2,599 

$ 

5,198,000 Pump station to Los Gatos Ponds 

15 - Mechanical 








$ 

150,000 


H202 tank + pumps + allowances 

1 

EA 

$ 

150,000 

$ 

150,000 Adapted from similar FAT project. 
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Project: SBWR Strategic and Master Plan 

Component: Phase 2 - Alternative 1 (IPR) 


Date: 

Project Number: 


April 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 20.0 mgd 

Estimate Type:Conceptual Planning 


16 - Electrical 





$ 

3,226,000 

Electrical Substation 





$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 



20% 

$ 

3,226,000 AOP and PWPS only 

17-I&C 





$ 

520,000 

l&C Allowance 

10% of Division 11 (Equipment) 



10% 

$ 

520,000 PWPS only 

EASEMENT ACQUISITION 





Total Cost 


Item Size Units 


Quantity Unit Unit Cost 

$ 

- 






$ 

- 

ANNUAL O&M COSTS 


Amount Unit 

Value 


Cost 

Consumables 




Total Consumables 

$ 

2,252,000 


Equipment Consumables 

$ 

111,962,333 

2% 

$ 

2,239,000 2% of Equipment 


Mechanical Consumables 

$ 

150,000 

2% 

$ 

3,000 2% of Mechanical 


Instrumentation Consumables 

$ 

520,000 

2% 

$ 

10,000 2% of Instrumentation 

Power Costs 




Total Power 

$ 

6,223,000 


AWPF 


Horsepower 







Hours per year operation 







Annual Cost 


$ 

4,000,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 

2,000 






Hours per year operation 

8,059 






Annual Cost 


$ 

1,801,000 Pumping to Los Gatos Ponds 


AOP 


Horsepower 







Hours per year operation 







Annual Cost 


$ 

422,000 Adapted from similar FAT project. 

Chemicals 




Total Chemicals 

$ 

1,586,000 


AWPF Chemicals 





$1,586,000 Adapted from SVAWPC Engineer's Report 







+ AOP from similar FAT project 

Labor Costs 




Total Labor 

$ 

1,560,000 


Total # Operators 


10 number 



Assume 10 operators/engineers working 


Average Annual Hours per operator 


2080 hrs/yr 



average 40 hrs/wk with average labor of 


Total Operators per year 


20800 Total hrs $ 

75 

$ 

1,560,000 $75/hr 

Other Costs 




Total Other 

$ 

- 


Recharge Pond O&M 




$ 

- TBD 


RWF Secondary Effluent 




$ 

- Assume no cost 




TOTAL ANNUAL O&M COSTS 


$ 

11,621,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 2 - Alternative 2 (IPR + DPR) 


AWPF Production Capacity 20.0 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 
Spec. Division 

2 - Sitework 

3 - Concrete 

5 - Metals_ 

11 - Equjpment 

15 - Mechanical 

16 - Electrical 
17- l&C 


Construction Contingency 


Implementation (Program Management, Design, CEQA, Legal, CM) 

Easements 

Project Contingency 
Land Acquisition Cost 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


2 - Sitework 


Product pipeline 

36 

in 

31,070 

LF 

$ 


Product pipeline 

30 

in 

41,208 

LF 

$ 


Hwy x'ings (x4) 

36 

in 

1000 

LF 

$ 


Hwy x'ings (x5) 

30 

in 

1250 

LF 

$ 


Rail x'ings (x5) 

36 

in 

500 

LF 

$ 


River x/ings (x2) 

36 

in 

500 

LF 

$ 


Bore & Jack Pits 

- 

- 

32 

EA 

$ 

3 - Concrete 


|5 - Metals 


11 - Equipment 

AOP System 20.0 mgd 1 LS $ 

AOP Installation Allowances 

_ PWPS _2000_hp_1_ EA $ 

15 - Mechanical 

_H2Q2 tank + pumps + allowances_1_EA $ 


Date: April 1, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 


Subtotal Notes ) 


$ 43,886,000 



S 



S 



$ 16,129,000 



$ 150,000 



$ 3,226,000 



$ 520,000 


RAW CONSTRUCTION COST $ 63,911,000 

20% $ 12,782,000 

Centralized AWPF $ 115,000,000 

BASE CONSTRUCTION COST $ 191,693,000 

30% $ 57,508,000 

$ 

10% $ 24,920,000 

TOTAL PROJECT COST $ 274,121,000 

Adapted from SVAWPC ($46M for 8 mgd) 


Unit Cost 


Total Cost Notes 


$ 

43,886,000 

16.00 

$ 

17,896,000 Trenched pipeline to Los Gatos 

16.00 

$ 

19,780,000 Trenchless, adapted from District TM.8B 

30.00 

$ 

1,080,000 Trenchless, adapted from District TM.8B 

30.00 

$ 

1,125,000 Trenchless, adapted from District TM.8B 

30.00 

$ 

540,000 

30.00 

$ 

540,000 

91,400.00 

$ 

2,925,000 


$ 

- 


$ 

- 


$ 

! 


$ 

- 


$ 

16,129,000 

9,505,359.26 

$ 

9,505,000 AOP from similar FAT project 

15% 

$ 

1,426,000 

2,599 

$ 

5,198,000 Pump station to Los Gatos Ponds 


$ 

150,000 

150,000 

$ 

150,000 Adapted from similar FAT project. 
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Project: SBWR Strategic and Master Plan 

Component: Phase 2 - Alternative 2 (IPR + DPR) 


Date: 

Project Number: 


April 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 20.0 mgd 

Estimate Type:Conceptual Planning 


16 - Electrical 





$ 

3,226,000 

Electrical Substation 





$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 



20% 

$ 

3,226,000 AOP and PWPS only 

17-I&C 





$ 

520,000 

l&C Allowance 

10% of Division 11 (Equipment) 



10% 

$ 

520,000 PWPS only 

EASEMENT ACQUISITION 





Total Cost 


Item Size Units 


Quantity Unit Unit Cost 

$ 

- 






$ 

i 

ANNUAL O&M COSTS 


Amount Unit 

Value 


Cost 

Consumables 




Total Consumables 

$ 

2,252,000 


Equipment Consumables 

$ 

111,962,333 

2% 

$ 

2,239,000 2% of Equipment 


Mechanical Consumables 

$ 

150,000 

2% 

$ 

3,000 2% of Mechanical 


Instrumentation Consumables 

$ 

520,000 

2% 

$ 

10,000 2% of Instrumentation 

Power Costs 




Total Power 

$ 

6,674,000 


AWPF 


Horsepower 







Hours per year operation 







Annual Cost 


$ 

4,000,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 

2,500 






Hours per year operation 

8,059 






Annual Cost 


$ 

2,252,000 Pumping to Los Gatos Ponds 


AOP 


Horsepower 







Hours per year operation 







Annual Cost 


$ 

422,000 Adapted from similar FAT project. 

Chemicals 




Total Chemicals 

$ 

1,586,000 


AWPF Chemicals 





$1,586,000 Adapted from SVAWPC Engineer's Report 







+ AOP from similar FAT project 

Labor Costs 




Total Labor 

$ 

1,560,000 


Total # Operators 


10 number 



Assume 10 operators/engineers working 


Average Annual Hours per operator 


2080 hrs/yr 



average 40 hrs/wk with average labor of 


Total Operators per year 


20800 Total hrs $ 

75 

$ 

1,560,000 $75/hr 

Other Costs 




Total Other 

$ 

- 


Recharge Pond O&M 




$ 

- TBD 


RWF Secondary Effluent 




$ 

- Assume no cost 




TOTAL ANNUAL O&M COSTS 


$ 

12,072,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 2 - Alternative 3 (DPR) 


Date: April 1, 2014 

Project Number: 0057-007.02 


AWPF Design Capacity 29.2 mgd Prepared by: AG/JKT 

AWPF Production Capacity 20.0 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


|Spec. Division Subtotal Notes ( 

2 - Sitework 

$ 21,003,000 


3 - Concrete 

S 


5 - Metals 

S 


11 - Equipment 

$ 24,695,000 


15 - Mechanical 

$ 1,938,000 


16 - Electrical 

$ 4,939,000 


17- l&C 

$ 874,000 


RAW CONSTRUCTION COST $ 53,449,000 

Construction Contingency 20% $ 10,690,000 

Centralized AWPF $ 167,900,000 
BASE CONSTRUCTION COST $ 232,039,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 69,612,000 

Easements $ 

Project Contingency 10% $ 30,165,000 

Land Acquisition Cost 

TOTAL PROJECT COST $ 331,816,000 

Adapted from SVAWPC ($46M for 8 mgd) 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 


Total Cost Notes 

2 - Sitework 








$ 

21,003,000 


Product pipeline 

36 

in 

33,320 

LF 

$ 

16.00 

$ 

19,192,000 Trenched connection to central pipeline 


Hwy x'ings (x3) 

36 

in 

750 

LF 

$ 

30.00 

$ 

810,000 Trenchless, adapted from District TM.8B 


River x/ings (xl) 

36 

in 

250 

LF 

$ 

30.00 

$ 

270,000 Trenchless, adapted from District TM.8B 


Bore & Jack Pits 

- 

- 

8 

EA 

$ 

91,400.00 

$ 

731,000 

3 - Concrete 








$ 

- 









$ 

- 

5 - Metals 








$ 

- 









$ 

- 

11 - Equipment 








$ 

24,695,000 


AOP System 

29.2 

mgd 

1 

LS 

$ 

13,877,824.52 

$ 

13,878,000 AOP from similar FAT project 


AOP Installation Allowances 





15% 

$ 

2,082,000 


PWPS 

4500 

hp 

1 

EA 

$ 

1,941 

$ 

8,735,000 Pump station to Central Pipeline 
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Project: SBWR Strategic and Master Plan 

Component: Phase 2 - Alternative 3 (DPR) 


Date: April 1, 2014 

Project Number: 0057-007.02 


AWPF Design Capacity 29.2 mgd Prepared by: AG/JKT 

AWPF Production Capacity 20.0 mgd 

Estimate Type:Conceptual Planning 


15 - Mechanical 






$ 

1,938,000 


H202 tank + pumps + allowances 


1 EA 

$ 

219,000 

$ 

219,000 Adapted from similar FAT project. 


Chlorine tank + pumps + allownaces 


1 EA 

$ 

219,000 

$ 

219,000 For free chlorine in introduction into 


Connection vault at Central Pipeline 


1 LS 

$ 

1,500,000 

$ 

raw water conveyance system 

1,500,000 Sr. engineering estimate 

16 - Electrical 






$ 

4,939,000 

Electrical Substation 






$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 




20% 

$ 

4,939,000 AOP and PWPS only 

17-I&C 






$ 

874,000 

l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 

874,000 PWPS only 

1 EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 


Unit Cost 

T 

- 







$ 

- 

ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

3,348,000 


Equipment Consumables 

$ 

164,611,667 


2% 

$ 

3,292,000 2% of Equipment 


Mechanical Consumables 

$ 

1,938,000 


2% 

$ 

39,000 2% of Mechanical 


Instrumentation Consumables 

$ 

874,000 


2% 

$ 

17,000 2% of Instrumentation 

Power Costs 

APWF 


Horsepower 


Total Power 

$ 

6,899,000 




Hours per year operation 








Annual Cost 



$ 

4,000,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 


2,750 






Hours per year operation 


8,059 






Annual Cost 



$ 

2,477,000 Ramped down for 20 mgd flow in Phase 2 


AOP 


Horsepower 








Hours per year operation 








Annual Cost 



$ 

422,000 Adapted from similar FAT project. 

Chemicals 





Total Chemicals 

$ 

1,967,000 


AWPF Chemicals 





$ 

1,586,000 Adapted from SVAWPC Engineer's Report 







$ 

- + AOP from similar FAT project 


Chlorine 


381,171 gal 

$ 

1.00 

$ 

381,000 8 mg/L dose for free chlorine conveyance 

Labor Costs 





Total Labor 

$ 

1,560,000 


Total # Operators 


10 number 




Assume 10 operators/engineers working 


Average Annual Hours per operator 


2080 hrs/yr 




average 40 hrs/wk with average labor of 


Total Operators per year 


20800 Total hrs 

$ 

75 

$ 

1,560,000 $75/hr 

Other Costs 





Total Other 

$ 

- 


RWF Secondary Effluent 





$ 

- Assume no cost 




TOTAL ANNUAL O&M COSTS 

$ 

13,774,000 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 2) 


Date: April 1, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


|Spec. Division Subtotal Notes | 

2 - Sitework 

$ 11,136,000 


3 - Concrete 

S 


5 - Metals 

S 


11 - Equipment 

$ 764,000 


15 - Mechanical 

S 


16 - Electrical 

$ 153,000 


17- l&C 

$ 76,000 


RAW CONSTRUCTION COST $ 12,129,000 

Construction Contingency 20% $ 2,426,000 

BASE CONSTRUCTION COST $ 14,555,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 4,367,000 

Easements $ 170,000 

Project Contingency 10% $ 1,909,000 

Land Acquisition Cost 

TOTAL PROJECT COST $ 21,001,000 



Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 



Total Cost Notes 

2 - Sitework 









$ 

11,136,000 


Brine pipeline 

18 

in 

36,460 

LF 

$ 


16.00 

$ 

10,500,000 Trenched pipeline to Coyote Point 


Railroad x'ing 

18 

in 

250 

LF 

$ 


30.00 

$ 

135,000 Trenchless crossing 


River x/ing 

18 

in 

250 

LF 

$ 


30.00 

$ 

135,000 Trenchless crossing 


Bore & Jack Pits 

- 

- 

4 

EA 

$ 


91,400.00 

$ 

366,000 

3 - Concrete 









$ 

- 










$ 

- 

5 - Metals 









$ 

- 










$ 

- 

11 - Equipment 









$ 

764,000 


Pump station 

100 

hp 

1 

EA 

$ 


7,642 

$ 

764,000 Pumping to Coyote Point 

15 - Mechanical 









$ 











$ 

- 

16 - Electrical 









$ 

153,000 

Electrical Substation 









$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 






20% 

$ 

153,000 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 2) 


Date: 

Project Number: 


April 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


17-I&C 






$ 

76,000 

l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 

76,000 

1 EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 

Unit Cost 

T 

170,000 


Brine pipeline 18 in 


36,960 LF 

$ 

4.60 

$ 

170,000 

ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

17,000 


Equipment Consumables 

$ 

764,000 


2% 

$ 

15,000 2% of Equipment 


Mechanical Consumables 

$ 

- 


2% 

$ 

- 2% of Mechanical 


Instrumentation Consumables 

$ 

76,000 


2% 

$ 

2,000 2% of Instrumentation 

Power Costs 





Total Power 

$ 

90,000 


Pump station 


Horsepower 


100 






Hours per year operation 


8,059 






Annual Cost 



$ 

90,000 Pumping to Coyote Point outfall 

Chemicals 





Total Chemicals 

$ 

$ 

$ 

$ 

- 

Labor Costs 

Total # Operators 


2 number 


Total Labor 

$ 

31,000 


Average Annual Hours per operator 


208 hrs/yr 




Assume weekly inspection and cleaning. 


Total Operators per year 


416 Total hrs 

$ 

75 

$ 

31,000 Two crew, 4 hrs/wk. 

Other Costs 





Total Other 

$ 

■ 




TOTAL ANNUAL O&M COSTS 


T 

138,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 1 (IPR) 


AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 
Spec. Division 

2 - Sitework 

3 - Concrete 

5_- Metals_ 

11 - Equipment 

1 5 - Me chanical 

16 - Electrical 
17- l&C 


Construction Contingency 


Implementation (Program Management, Design, CEQA, Legal, CM) 

Easements 

Project Contingency 
Land Acquisition Cost 


|Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


|2 - Sitework 


Product pipeline 

21 

in 

41,140 

LF 

$ 


Hwy x'ings (xl) 

21 

in 

250 

LF 

$ 


Rail x'ings (xl) 

21 

in 

100 

LF 

$ 


River x/ings (x3) 

21 

in 

750 

LF 

$ 


Bore & Jack Pits 

- 

- 

8 

EA 

$ 


Backflush piping 

8 

in 

5,280 

LF 

$ 


Laterals to wells 

8 

in 

5,280 

LF 

$ 


|3 - Concrete 


|5 - Metals 


111 - Equipment 


PWPS expansio 

3750 

hp 

1 

EA 

$ 

Injection wells 

- 

- 

18 

EA 

$ 

Transfer PS 

750 

hp 

1 

EA 

$ 

AOP expansion 
AOP Installation 

9.2 

Allowances 

mgd 

1 

LS 

$ 


Date: April 1, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 


Subtotal Notes 



$ 3,237,000 _ 

RAW CONSTRUCTION COST $ 63,510,000 

20% $ 12,702,000 

Centralized AWPFexpansion $ 52,900,000 Adapted from SVAWPC ($46M for 8 mgd) 

BASE CONSTRUCTION COST $ 129,112,000 


30% $ 38,734,000 

$ 

10% $ 16,784,600 

$ 17,090,000 21 acres of property acquisition needed 

TOTAL PROJECT COST $ 201,720,600 from District's TM.8C 


Unit Cost Total Cost Notes 

$ 16,600,000 

16.00 $ 13,823,000 Smaller line to Los Gatos well field 

30.00 $ 158,000 Trenchless, adapted from District TM.8C 

30.00 $ 63,000 Trenchless, adapted from District TM.8C 

30.00 $ 473,000 Trenchless, adapted from District TM.8C 

91,400.00 $ 731,000 

16.00 $ 676,000 Based on District's TM.8C 

16.00 $ 676,000 

$ 

_ $ _ : _ 

$ 

_ $ ___ 

$ 37,130,000 

2,073 $ 2,575,000 Upgrade to pump to Los Gatos ponds 

1,350,000 $ 24,300,000 Adapted from TM.8C costs w/o contingency 

7,329 $ 5,497,000 Transfer 10 mgd to injection wells 

4,372,465.26 $ 4,372,000 AOP from similar FAT project 

15% $ 386,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 1 (IPR) 


Date: 

Project Number: 


April 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


15 - Mechanical 






$ 

69,000 


H202 tank + pumps + allowances 


1 EA 

$ 

69,000 

$ 

69,000 Based on 9 mgd expansion 

16 - Electrical 






$ 

6,474,000 

Electrical Substation 






$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 




20% 

$ 

6,474,000 AOP, pump stations and wells only 

17-I&C 






$ 

3,237,000 

l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 

3,237,000 Pump stations and wells only 

EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 

Unit Cost 

$ 

- 







$ 

- 

ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

4,502,000 


Equipment Consumables 

$ 221,159,000 


2% 

$ 

4,423,000 2% of Equipment 


Mechanical Consumables 

S 

219,000 


2% 

$ 

4,000 2% of Mechanical 


Instrumentation Consumables 

S 

3,757,000 


2% 

$ 

75,000 2% of Instrumentation 

Power Costs 

AWPF 


Horsepower 


Total Power 

$ 

10,508,000 




Hours per year operation 








Annual Cost 



$ 

5,840,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 


3,750 






Hours per year operation 


8,059 






Annual Cost 



$ 

3,377,000 Pumping to Los Gatos Ponds 


Transfer PS 


Horsepower 


750 






Hours per year operation 


8,059 






Annual Cost 



$ 

675,000 Transfer PS for 9.5 mgd to injection wells 


AOP 


Horsepower 








Hours per year operation 








Annual Cost 



$ 

616,000 Adapted from similar FAT project. 

Chemicals 





Total Chemicals 

$ 

2,315,000 


AWPF Chemicals 





$ 

2,315,000 Adapted from SVAWPC Engineer's Report 







$ 

$ 

- + AOP from similar FAT project 

Labor Costs 





Total Labor 

$ 

1,560,000 


Total # Operators 


10 number 




Assume 10 operators/engineers working 


Average Annual Hours per operator 


2080 hrs/yr 




average 40 hrs/wk with average labor of 


Total Operators per year 


20800 Total hrs 

$ 

75 

$ 

1,560,000 $75/hr 

Other Costs 





Total Other 

$ 

1,350,000 


Recharge Pond O&M 





$ 

- TBD 


RWF Secondary Effluent 





$ 

- Assume no cost 


Injection well O&M 


18 number 

$ 

75,000.00 

$ 

1,350,000 Adapted from similar injection project 




TOTAL ANNUAL O&M COSTS 


$ 

20,235,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 2 (IPR + DPR) 


Date: April 1, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


|Spec. Division Subtotal Notes | 

2 - Sitework 

$ 1,521,000 


3 - Concrete 

S 


5 - Metals 

$ 


11 - Equipment 

$ 12,795,000 


15 - Mechanical 

$ 1,638,000 


16 - Electrical 

$ 1,638,000 


17- l&C 

$ 819,000 


RAW CONSTRUCTION COST $ 18,411,000 

Construction Contingency 20% $ 3,682,000 

Centralized AWPFexpansion $ 52,900,000 

BASE CONSTRUCTION COST $ 74,993,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 22,498,000 

Easements $ 

Project Contingency 10% $ 9,749,000 

Land Acquisition Cost $ 814,000 

TOTAL PROJECT COST $ 107,240,000 

Adapted from SVAWPC ($46M for 8 mgd) 

Property acquisition for transfer PS 
based on District's TM.8C 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 


Total Cost Notes 

2 - Sitework 








$ 

1,521,000 


Pipeline extensio 

36 

in 

2,640 

LF 

$ 

16.00 

$ 

1,521,000 

3 - Concrete 








$ 

j 









$ 

- 

5 - Metals 








$ 

] 









$ 

- 

11 - Equipment 








$ 

12,795,000 


PWPS expansio 

3000 

hp 

1 

EA 

$ 

2,246 

$ 

1,540,000 Upgrade to product water pump station 


Transfer PS 

1000 

hp 

1 

EA 

$ 

6,652 

$ 

6,652,000 Transfer 9.5 mgd to Central Pipeline 


AOP expansion 

9.2 

mgd 

1 

LS 

$ 

4,372,465.26 

$ 

4,372,000 AOP from similar FAT project 


AOP Installation Allowances 





15% 

$ 

231,000 

15 - Mechanical 








$ 

1,638,000 


H202 tank + pumps + allowances 

1 

EA 

$ 

69,000 

$ 

69,000 Based on 9 mgd expansion 


Chlorine tank + pumps + allownaces 

1 

EA 

$ 

69,000 

$ 

69,000 Based on 9 mgd expansion 


Connection vault at Central Pipeline 

1 

LS 

$ 

1,500,000 

$ 

1,500,000 Sr. engineering estimate 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 2 (IPR + DPR) 


Date: 

Project Number: 


April 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


16 - Electrical 






$ 

1,638,000 

Electrical Substation 






$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 




20% 

$ 

1,638,000 Pump stations only 

17-I&C 






$ 

819,000 

l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 

819,000 Pump stations only 

EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 

Unit Cost 

$ 

- 







$ 

j 

ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

3,999,000 


Equipment Consumables 

$ 

196,824,000 


2% 

$ 

3,936,000 2% of Equipment 


Mechanical Consumables 

$ 

1,788,000 


2% 

$ 

36,000 2% of Mechanical 


Instrumentation Consumables 

$ 

1,339,000 


2% 

$ 

27,000 2% of Instrumentation 

Power Costs 





Total Power 

$ 

10,734,000 


AWPF 


Horsepower 








Hours per year operation 








Annual Cost 



$ 

5,840,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 


3,750 






Hours per year operation 


8,059 






Annual Cost 



$ 

3,377,000 Pumping to Los Gatos Ponds 


Transfer Pump Station 


Horsepower 


1,000 






Hours per year operation 


8,059 






Annual Cost 



$ 

901,000 Transfer 9.5 mgd to Central Pipeline 


AOP 


Horsepower 








Hours per year operation 








Annual Cost 



$ 

616,000 Adapted from similar FAT project. 

Chemicals 





Total Chemicals 

$ 

2,491,000 


AWPF Chemicals 






$2,310,000 Adapted from SVAWPC Engineer's Report 







$ 

- + AOP from similar FAT project 


Chlorine 


181,056 gal 

$ 

1.00 

$ 

181,000 8 mg/L dose for free chlorine conveyance 

Labor Costs 





Total Labor 

$ 

1,560,000 


Total # Operators 


10 number 




Assume 10 operators/engineers working 


Average Annual Hours per operator 


2080 hrs/yr 




average 40 hrs/wk with average labor of 


Total Operators per year 


20800 Total hrs 

$ 

75 

$ 

1,560,000 $75/hr 

Other Costs 





Total Other 

$ 

- 


Recharge Pond O&M 





$ 

- TBD 


RWF Secondary Effluent 





$ 

- Assume no cost 




TOTAL ANNUAL O&M COSTS 


$ 

18,784,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 3 (DPR) 


Date: 

Project Number: 


April 1, 2014 
0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


|Spec. Division Subtotal Notes | 

2 - Sitework 

$ 


3 - Concrete 

$ 


5 - Metals 

$ 


11 - Equipment 

$ 


15 - Mechanical 

$ 


16 - Electrical 

$ 


17- l&C 

$ 


RAW CONSTRUCTION COST $ 

Construction Contingency 20% $ 

BASE CONSTRUCTION COST $ 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 

Easements $ 

Project Contingency 10% $ 

Land Acquisition Cost 

TOTAL PROJECT COST $ 



Spec. Division_Item_Size_Units_Quantity_Unit_Unit Cost_Total Cost_Notes 


2 - Sitework 

$ 

- 


$ 

- 

3 - Concrete 

$ 

- 


$ 

- 

5 - Metals 

$ 

- 


$ 

- 


$ 

- 

11 - Equipment 

$ 

- 


$ 

- 

15 - Mechanical 

$ 

- 


$ 

- 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 3 (DPR) 


Date: 

Project Number: 


April 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


16 - Electrical 






$ 

- 

Electrical Substation 






$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 




20% 

$ 

- 

17-I&C 






$ 

- 

l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 

- 

1 EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 

Unit Cost 

T 

- 







$ 

- 

ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

3,348,000 


Equipment Consumables 

$ 

164,611,667 


2% 

$ 

3,292,000 2% of Equipment 


Mechanical Consumables 

$ 

- 


2% 

$ 

39,000 2% of Mechanical 


Instrumentation Consumables 

$ 

- 


2% 

$ 

17,000 2% of Instrumentation 

Power Costs 

AWPF 


Horsepower 


Total Power 

$ 

10,509,000 




Hours per year operation 








Annual Cost 



$ 

5,840,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 


4,500 






Hours per year operation 


8,059 






Annual Cost 



$ 

4,053,000 Pumping to Central Pipeline 


AOP 


Horsepower 








Hours per year operation 








Annual Cost 



$ 

616,000 Adapted from similar FAT project. 

Chemicals 





Total Chemicals 

$ 

2,872,000 


AWPF Chemicals 





$ 

2,315,000 Adapted from SVAWPC Engineer's Report 







$ 

- + AOP from similar FAT project 


Chlorine 


556,509 gal 

$ 

1.00 

$ 

557,000 8 mg/L dose for free chlorine conveyance 

Labor Costs 





Total Labor 

$ 

1,560,000 


Total # Operators 


10 number 




Assume 10 operators/engineers working 


Average Annual Hours per operator 


2080 hrs/yr 




average 40 hrs/wk with average labor of 


Total Operators per year 


20800 Total hrs 

$ 

75 

$ 

1,560,000 $75/hr 

Other Costs 





Total Other 

$ 

- 


RWF Secondary Effluent 





$ 

- Assume no cost 




TOTAL ANNUAL O&M COSTS 


$ 

18,289,000 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 3) 


Date: April 1, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


|Spec. Division Subtotal Notes | 

2 - Sitework 

$ 


3 - Concrete 

$ 


5 - Metals 

$ 


11 - Equipment 

$ 427,000 


15 - Mechanical 

S 


16 - Electrical 

$ 85,000 


17- l&C 

$ 43,000 


RAW CONSTRUCTION COST $ 555,000 

Construction Contingency 20% $ 111,000 

BASE CONSTRUCTION COST $ 666,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 200,000 

Easements $ 

Project Contingency 10% $ 87,000 

Land Acquisition Cost 

TOTAL PROJECT COST $ 953,000 



Spec. Division 

Item Size Units 

Quantity 

Unit 


Unit Cost 



Total Cost Notes 

2 - Sitework 







$ 

- 








$ 

- 

3 - Concrete 







$ 

- 








$ 

- 

5 - Metals 







$ 

- 








$ 

- 

11 - Equipment 







$ 

427,000 


PS expansion 200 hp 

1 

EA 

$ 


5,954 

$ 

427,000 Pumping to Coyote Point 

15 - Mechanical 







$ 

- 








$ 

- 

16 - Electrical 







$ 

85,000 

Electrical Substation 







$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 





20% 

$ 

85,000 

17-l&C 







$ 

43,000 

l&C Allowance 

10% of Division 11 (Equipment) 





10% 

$ 

43,000 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 3) 


Date: 

Project Number: 


April 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


1 EASEMENT ACQUISITION 





Total Cost 


Item Size Units 


Quantity Unit Unit Cost 

$ 

- 






$ 

- 

ANNUAL O&M COSTS 


Amount Unit 

Value 


Cost 

Consumables 




Total Consumables 

$ 

26,000 


Equipment Consumables 

$ 

1,191,000 

2% 

$ 

24,000 2% of Equipment 


Mechanical Consumables 

$ 

- 

2% 

$ 

- 2% of Mechanical 


Instrumentation Consumables 

$ 

119,000 

2% 

$ 

2,000 2% of Instrumentation 

Power Costs 




Total Power 

$ 

180,000 


Pump station 


Horsepower 

200 






Hours per year operation 

8,059 






Annual Cost 


$ 

180,000 Pumping to Coyote Point outfall 

Chemicals 




Total Chemicals 

$ 

$ 

$ 

$ 

- 

Labor Costs 

Total # Operators 


2 number 

Total Labor 

$ 

31,000 


Average Annual Hours per operator 


208 hrs/yr 



Assume weekly inspection and cleaning. 


Total Operators per year 


416 Total hrs $ 

75 

$ 

31,000 Two crew, 4 hrs/wk. 

Other Costs 




Total Other 

$ 

■ 




TOTAL ANNUAL O&M COSTS 


T 

237,000 
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Coyote Valley Concepts Study 

SBWR Strategic and Masterplanning 


1. Introduction 

1.1 TM Purpose 

As part of the South Bay Water Recycling (SBWR) Strategicand Master Planning, this Coyote Valley 
ConceptsStudytechnical memorandum (TM) identifies conceptual-level opportunities to increase 

recycled water use in the Coyote Valley. The Strategic and Master Planning Report (RMC/CDM Smith, 
2014) was completed by the City of San Jose (City or San Jose) in partnership with the Santa Clara Valley 
Water District (SCVWD or District) to evaluate how recycled water produced from the San Jose/Santa 
Clara Regional Wastewater Facility (RWF) could be used to meetthe Strategicand Master Plan recycled 

SCVWD has a goal of expanding recycled water so that it supplies at least 10 percent of countywide 
waterdemands. This results in a goal of40,000 AFY of recycled water use by 2025 and 50,000 AFYof 

use by 2035. In addition, SCVWD’s 2012 Water Supply and Infrastructure Master Plan (WSIMP)callsfor a 
total of 50,000 AFY recycled water by 2035. A baseline county-wide recycled water production of 
15,000 AFY was chosen as a starting point, translating into a need to develop an additional 25,000 AFY 
of recycled water use by2025followed by an additional 10,000AFYby2035 (to reach a total additional 


Table 1-1: Strategic Plan Recycled Water Targets 


Year 

Baseline Use, AFY 

Additional Strategic Plan 

Total Recycled Water Use, 



Recycled Water Targets, 

AFY 



AFY 


2025 

15,000 

25,000 

40,000 

2035 

15,000 

35,000 

50,000 


Note: These targets are based on a baseline county-wide recycled water use of 15,000 AFY (SCVWD 2010 Urban 
Water Management Plan rounded to the nearest thousand). 

Source: SBWR Strategic and Master Planning Report (RMC/CDM Smith, 2014). 


While the SCVWD plans to meet its recycled water targets with sources throughout the county, for 
planning purposes the SBWR master planning targets assume that SCVWD’s additional recycled water 

needs will be met by the RWF. It is assumed that any near- or long-term wastewater flow diversion 

This study assesses potable reuse opportunities, both indirect and direct, including delivery of purified 
waterto existing percolation ponds, to surface water pipelines in the area around, or directly to Calero 

Reservoir. In conjunction with the potable reuse alternatives, interim and synergistic non-potable 
opportunities to provide an alternative source of water supply (recycled water) to customers currently 
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driver for this study is to provide new drought-proof water supplies, both raw water and non-potable 
water, for existing surface water customers. 

1.2 TM Background 

Coyote Valley is a groundwater management area within the Santa Clara Sub-basin. It is located in the 
southern portion of the county, where development is less dense. Recycled water use in the area would 

offset customers currently using District surface waterfrom San Felipe project facilities, including the 
Cinnabar Hills Golf Club and the Coyote Golf Club. Potable reuse projects would offset the need for 
imported water and provide a drought-proof water supply for the District and its customers. Per the 
2005 Water Supply Availability Analysis (WSAA) for the Coyote Valley Specific Plan, this area of the sub- 

In 2002, the City and the District executed the Silver Creek Agreement, which isacommitmentforthe 
SBWR system to deliver not less than 5 mgd of recycled water plus any unused capacity to the District in 

the Coyote Valley area. The Silver Creek agreement states that the “District shall maintain the sole right 
to use the capacity in excessof 10 mgd, and in any event, not less than atotal of 5 mgd.” As described in 
Section 8 of the SBWR Strategic and Master Planning Report, the District is considering plans to utilize 
this water for the Ford Pond groundwater replenishment project. This TM presents options for 
implementing the Ford Pond groundwater replenishment (GWR) project, providing non-potable water 

Any non-potable or potable reuse projects developed in the Coyote Valley area must consider 
groundwater quality, the shallow depth to groundwater, and the presence of chemicals of emerging 

Concern (CECs) like N-Nitrosodimethylamine (NDMA), 1,4-dioxane, triclosan, and othertrace chemicals. 
The SCVWD Annual Groundwater Report for Calendar Year 2012 indicated that the Coyote Valley 
groundwater had a total dissolved solids (TDS) around 360 milligrams per liter (mg/L) and a nitrate 
concentration around 11 mg/L. These levels are fairly consistent with the previous five years of 
groundwaterquality monitoring data. The SCVWD has developed the Santa Clara Plain (Santa Clara and 
Coyote Valley Sub-basins) Salt and Nutrient Management Plan (SNMP) was published in November 
2014. New irrigation using recycled water in the Coyote Valley is not specifically addressed in the SNMP. 
Since recycled water has an average TDS concentration of approximately 720 mg/L and based on the low 
TDS concentration in the basin (see Section 3 below), any groundwater replenishment project using 

The District’s Water Supply Availability Analysis for the Coyote Valley Specific Plan (April 2005) stated 
thatgiven the hydrogeology of the Coyote Valley Sub-basin, even when recycled water is intended for 

irrino+irkn cnmo r»f thio orvrvliciH \A/oto r \A/i 11 \A//^rlx ito \a/o\/ \A/oto r to h Iq onrl the* nrinr'irkol om lif^r Tho 
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District’s recently completed Advanced Treated Recycled Water Feasibility Study concluded that the 
existing tertiary treated recycled water use in the area could have impacts on Coyote Valley 

groundwater quality. District staff concluded that recycled water used in Coyote Valley that could 
percolate into the groundwatersub-basin be fully advanced treated. Also, the aquifer in the north end 
of Coyote Valley and abutting south end of the Santa Clara plain rated the highest risk in the District's 

ftrni inHwptpr \/i ilnprphilitv Qti irl\/ Thp nktrirt Qtpff pkn r.nnr.li iHpH that prlx/pnr.pH nvirlptinn xa/pq nppH pH 

1.3 TM Organization 

ThisTMisorganized as follows: 

1. Introduction (this section) 

2. Coyote Valley Recycled Water Concept 

3. System and Regulatory Considerations 

4. Non-Potable Reuse Opportunities 

5. Potable Reuse Opportunities 
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2. Coyote Valley Reuse Concept 

Through the SBWR Strategicand Master Planning project development, the Ford Pond GWR project has 
been identified and selected as the preferred near-term potable reuse project. Using this project as a 

basis for this investigation, the following near-term and long-term concepts are proposed for expanding 

System and regulatory considerations that must be taken into account for Coyote Valley reuse concepts 
are discussed further in Section 3, including the recommendations of the 2014 Groundwater 

Management Plan and the 2014 Salt and Nutrient Management Plan that also need to be considered. 
The non-potable and potable reuse concepts are discussed in more detail in Sections 4 and 5, 

Table 2-1 provides the definitions for the near-term and long term project concepts defined in the 
Strategic and Master Planning Report. 


Table 2-1: Strategic Plan Project Time Frame 


Project 

Year 

Near-Term 

2015-2020 

Long-Term 

After 2020 


2.1 Near-Term Concepts 

The near-term concept for Coyote Valley includes both potable and non-potable reuse projects. The 
near-term concept would rely on the minimum of 5 mgd of SBWR recycled water identified in the Silver 

OrckCkL" A n ro/omont oo fho cm irr'c* xA/oto r f r\r fho r'xrr'vi^r't 

Potable Reuse 

The near-term potable reuse project is the Ford Pond GWR project identified in the Strategicand Master 
Planning Report, which would be located just north of the Coyote Valley. The Coyote Valley potable 
reuse opportunities build upon the Ford Pond GWR project. The project would include a satellite 
advanced water purification facility (AWPF) to produce purified recycled water with microfiltration (MF), 
reverse osmosis (RO), and advanced oxidation (AOP). The AOP process used in all of the currently 
permitted IPR projects use ultraviolet light and hydrogen peroxide (UV/peroxide). The District is 

The AWPF would treat a minimum of 5 mgd of SBWR recycled water to produce an estimated 4,200 
acre-feet per year (AFY) of purified recycled water. The water would be recharged at the existing and 

QvrxonrlQrl Pr'vrrl D/^rxH r\r of noxA/ rxr\r»rlo ir» or» omo ir» tho \/ioirxi+\/ z^f fho P r\ rH D/^x rwH 
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Non-Potable Reuse 

Forthe non-potable reuse concept, a limited system could be implemented in Coyote Valley as part of 
the Ford Pond project to serve recycled water to the Cinnabar Hills Golf Club, the Coyote Golf Club, and 
potentially to some local agricultural customers. Due to the TDS concerns in the Coyote Valley 
groundwater basin, the waterservedfrom this system would be a blend of purified recycled waterfrom 
the Ford Pond AWPF and SBWR tertiary recycled waterto provide water with an average TDS in the 

2.2 Long-Term Concepts 

Due to limited growth and limited non-potable recycled water opportunities in the Coyote Valley, the 
long-term concepts focus on expanding potable reuse. The long-term potable reuse concept 

opportunities include direct potable reuse into the Cross Valley Pipeline and reservoir augmentation at 
the Calero Reservoir. The pipeline implemented forthe near-term non-potable customers could be 

Due to this potential repurposing, non-potable customers who were originally served by the pipeline 
could either be served purified recycled water (an expensive and over-treated supply), or switched to an 

alternative water supply, such as surface water. As this concept is further developed, these non-potable 
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3 . System and Regulatory Considerations 

To implement potable and non-potable reuse projects in Coyote Valley, there are several system and 
regulatory limitations that must be considered, including the following: 

• Recycled water supply and recharge capacities 

* Water quality requirements and assumptions 

Troofmonf onrl rl icr'h a mo limifaf innc fr»r DO rnnoontroto rlionr»ool 

These limitations are investigated in this TMforthe purpose of developing conceptual-level concepts, 
but are not meant to be an exhaustive list of constraints. Other limitations and constraints would 

include land acquisition and land rights to accommodate land access needs for the recycled water 
facilities, such as the AWPF location; new or expanded recharge ponds; and related appurtenances such 
as conveyance pipelines, water storage, and electrical substations. These issues have been identified in 

thp Strptpnir. and KAastar Planninn Rpnnrt anrI wnulrl hp in\/p^tinptprl as nart nf fnllnw-nn Tpr.hnir.pl 

Impacts to other District facilities and operations as part of a detailed reoperations study, which would 
address topics such as the use of imported waterfrom the Cross Valley pipeline, flows to the surface 

water treatment plants, operation of local storage reservoirs, impacts to recharge operations and water 
accounting, and impacts to the District’s water rights would need to be investigated in more detail as 

3.1 Recycled Water Supply and Recharge Capacities 

In 2002, the City and the District executed the SilverCreek Agreement, which is a commitmentfor the 
SBWR system to delivera minimum of 5 mgd to the District in the area nearthe existing Metcalf Energy 

Center (MEC) In addition, the original planning of the SBWR system accounted for an additional 5 mgd of 
non-potable reuse in the Coyote Valley area. Although the SBWR Strategic and Master Plan Report does 
not plan for this additional 5 mgd in Coyote Valley, improvements to the SBWR system could be 

TheStrategicand MasterPlanning Report assumes thattheminimumof5mgdofwateridentified in the 
Silver Creek Agreement would be delivered at a constant flow rate, though additional NPR storage or 

AWPF equalization could provide added operational flexibility. As a basisforthis level of planning, it is 
assumed thatthe additional 5 mgd of SBWR recycled waterwould also be delivered at a constant flow 
rate. Recycled watersupplydeliverystrategy and pricing would have to be agreed upon by the City and 

As part ofthe SBWR Strategicand Master Planning, SBWRsystem modeling wascompleted to assess the 
improvements needed to the SBWR system to deliver the first increment of 5 mgd. This flow can be 

/Hnli\/nm/H tn tin n Cnrrl Dnnrl polo 11 itn A\A/DT Inmtinn \ a/ it In tln/n imnmx/omontc nrnnnoorl in tin /n noor.form 
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non-potable capital improvements. The near-term and long-term non-potable system improvements are 
described in the SBWR Strategic and Master Planning Report. 

Additional SBWR system hydraulic modeling was completed forthe second increment of 5 mgd. The 
modeling results show that the additional 5 mgd of recycled water can be delivered to the area of the 

Ford Pond satellite AWPF through Zone 3 assuming that all of the near-term non-potable capital 
improvements are implemented (see Section 10 of the SBWR Strategic and Master Planning Report). 
Additionally, Pump Station 11 would have to be upgraded to achieve aflowof 12,800 gpm at a head of 

Alternatively, a new pipeline could be installed along Monterey Road/Bernal Road to avoid pumping 
through Zone 3 and breaking pressure, which has increased energy requirements. These options are 

Hior^i icoorl f i irfhor in Qacfinn A KoIrwA/ 

3.2 Water Quality Requirements and Assumptions 

This section describes the water quality requirements and assumptions for potable and non-potable 
reuse in Coyote Valley. The requirements and assumptions are presented forgroundwaterquality for 

the Ford Pond GWR project as wells as for non-potable reuse in Coyote Valley. Requirements and 
assumptions for potential groundwater recharge in the Coyote Valley Sub-basin, reservoir augmentation 

Groundwater Quality Requirements for the Ford Pond GWR and Non-Potable Reuse 

Groundwaterqualitymustbe addressed for both groundwater replenishmentand non-potable reuse, 

since both types of projects could impact the groundwater. For groundwater replenishment, the 
groundwater replenishment permit regulations and the local basin plans such as the Santa Clara Sub¬ 
basin SNMP and the WSAA will dictate the water quality recommendations and requirements. For non- 

nntphlp rpi iqp wpfpr ni iplitv will hp nnwprnprl hv thp Titlp 99 nprmit rpm lirpmpntQ pnrl thp lnr.pl hpQin 

The Ford Pond GWR project and non-potable reuse in Coyote Valley must be developed with the 
processes and facilities necessary to protect the groundwaterquality, specifically TDS. The Coyote Valley 

overlies the Santa Clara Sub-basin, which isfurtherdivided in to the Santa Clara Plain and the Coyote 
Valley sub-basins. The Ford Pond GWR project would recharge the Santa Clara Plain recharge area sub¬ 
basin while the non-potable demands would be served in the Coyote Valley over the Coyote Valley 
recharge area sub-basin. TDS in the Santa Clara Sub-basin is typically in the range of200 to 500 mg/L 
with a median of TDS of 400 mg/L. Higher TDS concentrations exist closer to the San Francisco Bay and 

The San Francisco Basin Plan establishes groundwater objectives for salts, which are 500 mg/L for TDS, 
250 mg/L for chloride, and 250 mg/L for sulfate (see Section 6.2 of the SBWR Strategic and Master 

Dlonninn D onnrt) Arlrl i+ir^no ll\/ tho Pi i o+ri io u/nrl/inn \A/i+h Ir^r^ol o+o Iz/^hrvlrl/^ro onH mm ilo+nro rl/=k\//^lrvr\ o 
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Salt and Nutrient Management Plan forthe Santa Clara Sub-basin, which includes Coyote Valley, to 
address regional salt and nutrient loading to groundwater from all sources, including recycled water and 

agricultural activity. The SNMP was finalized in November 2014 and includes implementation measures 
that will further guide the use of recycled water in the Santa Clara Sub-basin. The District is highly 
protective of groundwater quality and desires to maintain the current groundwater quality. The average 
TDS forthe Coyote Valley Sub-basin is 377 mg/L and it is expected to decrease overtime. In 2012, the 
TDS concentrations ranged from 236 mg/L to 630 mg/L. The assimilative capacity of the Coyote Valley 

While the groundwater does not exceed the water quality objectives for the basin (500 mg/L) and no 
mitigation measures are required, the District and stakeholders have historically implemented water 

quality management initiatives to maintain the high quality of the groundwater in the area. Therefore, 
any GWR or recycled water projects developed in the area could require TDS removal to achieve a TDS 
concentration of approximately less than 500 mg/L, depending on whether the assimilative capacity can 

hp i ic;pH nr not At p minimi im it i.Q p.qqi imprl that nprtipl RD trpptmpnt will hp rpm lirprl fnr hnth thp 

To meetthenewgroundwater replenishment regulations, the Ford Pond GWR project must also meet 
quality requirements for total organic carbon (TOC) and total nitrogen (TN). The TOC will dictate the 

recycled municipal wastewatercontribution(RWC) forthe project. At this time, it is planned thatforthe 
Ford Pond GWR project would recharge SBWR recycled watertreated with full advanced treatment (MF, 
RO, and AOP). While this level of treatment is not required for surface application, full advanced 
treatment was selected to minimize diluent water requirements, the required recharge area, and the 

Non-potable reuse must meet Title 22 requirement for recycled water quality. The SBWR recycled 
water currently complies with these requirements. The TDS of the SBWR recycled water would have to 

be reduced before it is used in Coyote Valley however. The City and the District started operation of the 
Silicon Valley Advanced Water Purification Center (SVAWPC) in 2014 to reduce the TDS of the SBWR 
recycled water from approximately 720 mg/L to 500-600 mg/L. Before the water is used the Coyote 
Valley, the TDS may have to be reduced to approximately 350 mg/L to be belowthe average TDS in the 
basin and not impact the current water quality. This can be achieved by blending purified recycled water 

Groundwater Recharge in Coyote Valley Sub-basin Area 

One potential future option for reuse in Coyote Valley (should substantial development occur in the 
valley) is groundwater recharge in the Coyote Valley recharge area sub-basin, as is being proposed via 
the Ford Pond for the Santa Clara Plain groundwater sub-basin. The Coyote Valley groundwater sub- 
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basin, requiring detailed groundwater computer modeling to establish the viability of this recharge 
concept. At this time, there are no plansforsignificant development in the Coyote Valley. Therefore, 

thio n+i oI fi 1+1 im rnnoont ic nr>t r'/nncirlcimH fi irfhor in thio oti irl\/ 

Reservoir Augmentation 

Anotherconceptforpotable reuse in theCoyote Valley recharge area is to use the CaleroReservoirfor 
indirect potable reuse (IPR). Per Senate Bill (SB) 918, the California State Division of Drinking Water 
(DDW) has a statutory deadline to adopt uniform water recycling criteria for surface augmentation by 
December31,2016. DDWhas been workingon an internal draft of the regulations, but has provided no 

T o date, only the City of San Diego is actively considering the use of highly purified recycled water (MF, 
RO, and UV/peroxide)for reservoiraugmentation and has been working with DDW and the San Diego 

Regional Water Quality Control Board (RWQCB) to determine permit requirements. San Diego has 
received the support of both the San Diego RWQCB and DDW for the project. Given the successful 
approval of the San Diego project approach and in the absence of adopted regulationsfrom DDW, the 
approach for DDW approval for an SBWR reservoiraugmentation project would likely follow the San 
Diego project model contingent upon any inputfrom the SB 918 expert panel and advisorygroup. In the 
absence of specific water quality requirements developed by state agencies at this time, it is reasonable 

• Compliance with all federal and state drinking water maximum contaminant levels (MCLs) and 
secondary MCLs; 

Remaining below all DDW notification levels (NLs); 

Compliance with all requirements of DDW’s IPR regulations for Groundwater Replenishment - 
Subsurface Application (Title 22 Division4Article5.2).Theserequirementswereusedforthe 
WPDP because DDWhas not issued draft regulationsforsurfacewateraugmentation. 
Compliance with all established discharge requirements from the RWQCB, including Basin Plan 
Objectives, California Toxics Rule (CTR) requirements forfreshwater and for human health, and 

The San Diego WPDP project is based on using full advanced treatment for reservoir augmentation. 
While it may be possible to use an alternative treatment for reservoir augmentation as long as the 

quality requirements are met, it is assumed for this evaluation that full advanced treatment would be 
required. Itisunknown if the DDWwill includeaTOC requirementfor reservoiraugmentation; ifit does, 

The discharge of the recycled water into the San Vicente Reservoir in San Diego was also modeled 
extensively using a three-dimensional hydrodynamic model to determine the potential impactson the 

rQOQrx/rkirtA/otQrni ioli+\/ on/H +/n mr/n\//n tin of tln/n roonn/nirr'Ai il/H oot oo on Anx/irAnmontnl Ini iffor Aonolnlo r\ f 
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providing adequate retention time and blending of the purified water. The modeling in San Diego 
showed that the San Vicente reservoir had sufficient storage capacity and stratification to accommodate 

the purified water flows throughout the year as well as showing blending of the purified water with 
other raw watersources. Natural stratification and mixing of the reservoircan be important because it 
determines the extent and seasonal timing of mixing and retention time provided by the reservoir. 
Water quality modeling focused on algae growth which could impact the reservoir’s use as a potable 

Reservoir augmentation and stream flow augmentation are discussed further in an appendix of the 
SBWR Strategic and Master Planning Report, which includes a detailed discussion of the City of San 

Direct Potable Reuse 

At this time there are no direct potable reuse projects permitted in California. There are existing direct 
potable reuse projects outside of California such as the one currently operating in Big Spring Texas. 
California’s Senate Bills 322 and 918 require the DDW, in consultation with the State Water Resources 
Control Board (SWRCB), to investigate and report to the Legislature by the end of December 2016 on the 
feasibility of developing uniform criteria for direct potable reuse. While the quality requirements have 

There is ongoing research related to direct potable reuse, including bench-scale and pilot-scale testing 
to assess the equivalency of advanced treatment trains that may prove the feasibility of using 

alternative treatments, such as ozone with biologically activated carbon (BAC), for direct potable reuse. 
Information on direct potable reuse within California and outside of California is included in Sections 
6.2.3 and 6.2.4, respectively, of the SBWR Strategic and Master Planning Report. Ozone-BACisused in 

Fipnrnia (\ pkp I pniph fnr inrlimr.t nntphlp rpnsp/rpspn/nir pnnmpntptinn pnrl r.pn hp i ispH in nlpr.p nf FAT 

The Cross Valley Pipeline currently provides imported water to the Calero Reservoir. The Cross Valley 
Pipeline comes into a vault before the Calero Reservoir. It has one pipe that can discharge into the 

reservoir(BaileyTurnout)andaseparatepipethatstartsfromthisvaultand takes this high-head water 
and conveys the water to the Almaden Pipeline. Water from the Cross Valley pipeline can therefore 
bypass the Calero Reservoir and preserve the head that allows direct delivery of Central Valley Pipeline 
(CVP) waterfrom the San Luis Reservoirto the Santa Teresa WaterTreatment Plant via the Almaden 
Pipeline. The Almaden Pipeline also supplies water to the Riconada WaterTreatment Plant through the 

The approach fordirect potable reuse will need to considerthese usesforthe water, and work with the 
regulatory agencies to determine if the water quality requirements are different based on these end 
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uses. For example, nutrient requirements for TN and phosphorus might be lowerfor creek discharge 
than would be required for drinking water applications. 

In absence of the direct potable reuse criteria and need for completed research regarding the suitability 
of alternative treatment technologies for direct potable reuse, it is assumed that full advanced 

tmotmo nt nine on orlrli+innol rl io infon+irvn oton \iar\i i Irl ho nonoooo r\/ for rliront nntoKlo ro i ico in lifnrnio 

3.3 Treatment and Discharge Limitations for Brine Disposal 

As part of the SBWR Strategic and Master Planning project development, the City has conceptually 
agreed to consider accepting the brine from the 5 mgd satellite AWPF forthe Ford Pond GWR project, 
pending additional review as the concept is progressed into design. The brine would be discharged into 
theexistingsewersystem in theareaof Monterey Road and Flintwell Way, which would require abouta 
0.5-mile pipeline from the AWPF (tentative location on vacant land on Great Oaks Boulevard). The 
District would need to work with the City to obtain an industrial discharge permit forthe MF backwash 
and RO concentrate disposal into the sewer and pay the appropriate fees. As part of the next steps for 
the Ford Pond GWR oroiect. the District will becoordinatina with theCitvofSan Joseforalldischarae 

The City has concerns with accepting AWPF residuals in its collection system feeding the RWF. This 
would include an expansion of the Ford Pond project above 5 mgd. The primary concern associated with 

increased RO concentrate and other AWPF residuals discharged to the sewer is the impact on the 
chronic toxicity requirements of the RWF effluent. The impact of a higher TDS wastewater on the 
SVAWPC operation and the SBWR water quality is also a concern for the District and the City. The 
District’s 2014 SNMP also warns of potential increased groundwater TDS impacts from sewer pipe 
leakage (exfiltration) for the sewer that carries AWPF concentrate discharges that increase the TDS 
concentration in the sewer. A regional RO concentrate management initiative is anticipated forthe 
future which miaht alleviate some of these concerns. In the meantime, brine minimization treatment 

As described in Section 3.2, to expand potable reuse in Coyote Valley in the near-term, it is highly likely 
thatfull advanced treatment (MF,RO, and advanced oxidation) would be required. Ifthe potable reuse 

expansion was sought in the long-term, then it may be acceptable to utilize an alternative treatment 
technology that produces a waste stream with a lower or no increased TDS concentration, such as high 
recovery RO, zero liquid discharge (ZLD), or ozone-BAC (biological activated carbon). These treatment 

nrnrpppps pnrl thpir imnprt nn hrinp nmrlur.tinn am rlisn ipppH in mnrp rlpfpil in thp PUrptpnir. pnrl Mpstpr 
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4. Non-Potable Reuse Opportunities 

Previous Coyote Valley studies (circa 2001) identified roughly 2,100 acres of irrigated agricultural land 
that could potentially use recycled water with about 4,700 acre feet per year of annual use and a 

summer demand of 10 mgd (Montgomery Watson, March 2001). This section considers the non-potable 
reuse (NPR) opportunities in the northern portion of Coyote Valley in the vicinity of the Cinnabar Hills 
Golf Club and Coyote Valley Golf Club. The two golf clubs are the primary customer targets. Agricultural 
uses along the pipelines could provide additional opportunities, though this would reduce the amount of 
water available for groundwater replenishment. This conceptual evaluation assumes the demands noted 

The existing SBWR distribution system currently ends at the Metcalf Energy Center (MEC) (existing 30- 
inch pipeline) and service to Coyote Valley south of the MEC would include new pipelines south along 

Monterey Road. The existing 30-inch pipeline has an estimated capacity of about 15.9 mgd assuming the 
5fps velocity criteria. The MEC and otherexisting customers on Hellyer Ave and in the nearby vicinity 
are currently serviced from Zone 3 through a pressure reducing valve to provide the desired operational 

Forthe purpose of this TM, it is assumed thatthe non-potable demands in Coyote Valley are2,000AFY 
for MEC and 350 AFY for each golf club (Cinnabar Hills and Coyote). 

4.1 Recycled Water Delivery Options 

The Coyote Valley Golf Club would be connected to the SBWR non-potable recycled water system by 
continuing the Monterey Highway pipeline past Bailey and Laguna Avenues to the course. The Cinnabar 

Hills Golf Club would be connected to the SBWR system by constructing a pipeline branch from the 
Monterey Highway extension down Laguna Avenue and over the hills to the golf course. A pump station 

By extending the existing system beyond the MEC, it is assumed thatthe same water would be served to 
the MEC and the two golf courses. As discussed in Section 3.2, any non-potable water served in Coyote 

Valley would require TDS reduction by blending SBWR recycled water and purified recycled water. 
Serving theTDS-reducedwaterto the MEC in addition to the golf courses would reduce the quantity of 
water available for groundwater replenishment in the Ford Pond area. To continue serving SBWR 
recycled water to the MEC, a separate pipeline could be plumbed from the Ford AWPF to the golf 


Two concept options were identified for recycled water delivery through the SBWR system to Coyote 
Valley. Option 1 (see Figure 4-1) relies on the existing pipeline infrastructure from Zone 3 to convey 
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Valley area from Zone 2 by constructing a new pipeline in Senter Road and Monterey Highway. Option 2 
assumes the Yerba Buena Zone 1 Storage Project is implemented. 

Option 1 - Zone 3 Supply 

As shown in Figure 4-1, Option 1 would deliver additional supply to Coyote Valley from Zone 3. The total 
envisioned demand of about 15 mgd (existing 5 mgd, 5mgd Ford Pond IPR, and 5 mgd Coyote Valley) 
would impactthe operation of the existing Pump Station 8 and 11 arrangement because of the newflow 
and head requirements. Therefore, a renovation of pump station 11 (PS11) for both flow and total 
dynamic head (TDH) capacity is envisioned. Upgrades would also include a suction pipeline directly from 


Table 4-2: Option 11nfrastructure Summary 


Element 

Components 

Quantity 

Zone 3 Service 

PS 11 Upgrade 

15 MGD 

Cinnabar Hills Golf Club 

24-inch pipeline 

17,000 LF 


12-inch pipeline 

Mp\a/ Pi imn .Qtatinn 

4,500 LF 

Coyote Golf Club 

12-inch pipeline 

8,500 LF 


Option 2 - Zone 2 Supply 

Option 2 assumes implementation of the Yerba Buena Zone 1 reservoir project and reconfiguration to 
Zone 1 and Zone 2 infrastructure. This option would include a new 30-inch recycled water pipeline in 
Senter Road and Monterey Highway from the Senter Road/Sylvandale Avenue intersection (30-inch 
Zone 2 pipeline) to the existing pipeline at the Bernal Road /Monterey Highway intersection (See Figure 

Connecting to Zone 2 would reduce the need to pump to Zone 3 and then reduce pressure for delivery 
to the existing Bernal Road /Monterey Highway area. Pump Station 8 (Zone 2 pump station) would be 
replaced forthis option to increase capacity and TDH. This option would enhance the capacity of the 
SBWR system and SBWR system reliability, as it would provide two paths for recycled water to be 
delivered from Yerba Buena Reservoir to the Coyote Valley area (i.e. down the new Monterey Road 


Table 4-3: Option 2 Infrastructure Summary 


Element 

Components 

Quantity 

Zone 2 Connection (Senter 

30-inch pipeline 

27,000 LF 

Road and Monterey 

1—linh\A/ci\/ Pinolino\ 

PS8 Upgrade 

15 MGD 

Cinnabar Hills Golf Club 

24-inch pipeline 

17,000 LF 


12-inch pipeline 

Mp\a/ Pi imn .Qtatinn 

4,500 LF 

Coyote Golf Club 

12-inch pipeline 

8,500 LF 


Notes: Assumes Yerba Buena Zone 1 Storage Project and system enhancement is undertaken. 
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Figure 4-1: Option 1 Coyote Valley from Existing Zone 3 
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Notes: 

1. Alignment to Cinnabar Hills Golf Club based on Ruth and Going, Inc, 4/20/11RW Extension Drawing. 

2. CinnabarHills Golf Club is assumed to have on site irrigation booster pump stations to accommodate 
irrigation needs. 
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Figure 4-2: Option 2 Coyote Valley from Zone 2 
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4.2 Recycled Water Delivery Options Comparison 

Table4-4 providesa comparisonof the twooptions. Cost estimates forthe two NPR options are shown 
in Section 6, Table 6-2. Option 1 has a lower capital cost but a higher operation and maintenance (O&M) 

cost due to energy consumption as all flow is pumped through Zone 3. Option 2 saves energy by 
providing the necessary SBWR system pressure without necessitating pressure reduction from the 
higher zone. Option 2 has a significantly higher capital costs but provides additional reliability between 


Table 4-4: Options 1 and 2 Comparison Summary 


Option 1 Service from 

Option 2 Service from Zone 2 

Existing Zone 3 

(New Pipeline) 

Use existing infrastructure from Zone 3 

New ctu-inch connection trom zone 2 to 

Monterey Highway/Bernal 

Replace/Renovate Pumpstation 11 

Replace/Renovate Pump Station 8 

24-inch to 12-inch Cinnabar Hills Golf Club 

24-inch to 12-inch Cinnabar Hills Golf Club 

pyfpnQinn arlrlitinnal numn Qfpfinn npprlprl 

Possibility ofeventualrawwateraugmentation 
to SCVWD raw waterpipeline 

pyfpnQinn arlrlitinnal nnmn Qfpfinn npprlprl 

Possibility of eventual raw water 
augmentation toSCVWDrawwaterpipeline 

12-inch Coyote Golf Club extension 

12-inch Coyote Golf Club extension 

Opportunity for Ag. Customers along routes 

OpportunityforAg. Customers along routes 


4.3 Non-Potable Reuse Pipeline Conversion to Raw Water Augmentation 

As described previously, if raw water augmentation to the SCVWD raw water pipeline is selected as a 
direct potable reuse option, the Cinnabar Hills Golf Club pipeline could be repurposed to add recycled 

water into the raw water system. To facilitate this option in the future, the 12-inch segment from the 
end of Laguna Ave to Cinnabar Hills could be increased in size to 24-inch as part of the NPR 
implementation. This would require about4,500ft of pipeline to be upsized. Apump station would also 

hp npr.pssarv tn inrxpasp thp ni irifiprl watpr nrnssi irp tn nnnvsv it into thp ft mss Vallpv Pinplinp Thp 
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5. Potable Reuse Opportunities 

The potable reuse opportunities in Coyote Valley include direct potable reuse in the Cross Valley 
Pipeline and reservoir augmentation in Calero Reservoir. Based on the near-term potable reuse 
recommendations from the SBWR Strategic and Master Planning Report, the District will be pursuing a 5 
mgd groundwater replenishment project in the area of the Ford Pond, just north of Coyote Valley. The 

As described in Section 2, the concept is that the District would implement the Ford Pond GWR project 
and serve selected non-potable reuse customers in Coyote Valley, and then consider adding in the 

future additional potable reuse either with direct potable reuse in the Cross Valley Pipeline or reservoir 
aug mentation in Calero Reservoir. This section includes an overview of the Ford Pond GWR project since 
this project would become the basis for future potable reuse projects, and discusses the two potable 
reuse opportunities: direct potable reuse in the Cross Valley Pipeline and reservoir augmentation in 

5.1 Ford Pond GWR (Near-Term Project) 

The Ford Pond GWR project was identified as part of the SBWR Strategic and Master Planning as a 
potential near-term potable reuse project. The initial planning for the project is for 4,200 AFY of 

groundwater recharge based on treating a minimum of 5 mgd of SBWR recycled water with MF, RO, and 
AOP. The ultimate capacity of the Ford Pond GWR project would be confirmed by groundwater 
modeling. This project would be located north of Coyote Valley and the Coyote Valley potable reuse 

Thene-r-term Ford Pond project would involve the construction of a satellite AWPF in the area of the 
Ford Pond, and treating SBWR recycled water with full advanced treatment before recharge at the 

existing Ford Pond and expanded ponds (or ponds in a separate location). It is assumed that the AWPF 
would be located on vacant land on Great Oaks Boulevard. Based on an estimated AWPF recovery rate 
of 80 percent (MF recovery of 94 percent and RO recovery of 85 percent) and AWPF annual online factor 
(94 percent), the potential yield for this option would be approximately 4,200 AFY. The MF backwash 
waste and RO concentrate would be discharged to the nearby sanitary sewer to be returned to the RWF 
for treatment. As part of the next-steps on the project, the District and the City will coordinate for 

The project elements are shown in Figure 5-1. The near-term Ford Pond project includes thefollowing 
preliminary infrastructure requirements: 

• Connection to existing SBWRdistribution system 

* A satellite AWPF with 4-mgd production capacity 

Drnrli ir»t i»/otor ru irmnetotinn 
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• Approximately 0.7 miles of 14-inch pipeline and easements to deliver source water from the 
Silver Creek Pipeline to the satellite AWPF 

Approximately 1.8 milesof 14-inch pipeline and easements to deliverproductwaterto the Ford 
. Pond for recharge 

Approximately 0.5 miles of 8-inch pipeline and easements to convey RO concentrate and other 
treatment plant waste from the satellite AWPF to the existing sewersystem at Monterey Road 
and Flintwell Way 

Assuming a recharge capacity of 1 to 2 cubic feet per second (cfs) for the existing 4-acre Ford 

* Road pond, an additional area of up to 15 acres would be needed adjacent to the existing off- 


Figure5-1: Ford Pond GWR Project 



Assumed Recharge Rates 

Historical recharge atthe Ford Pond shows thatthe historical average is higherthan the 1 -2 cfs used to 
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approximately 8 cfs, declining to about 3 cfs in 1998, highlighting the need forfrequent maintenance to 
maintain higher recharge rates. Site geotechnical studies and groundwater modeling will be required to 

rof i nc* the* rnnhomo rota thot nr\i ilrl ho ovoootorl frr^m o aot nf no\A/ anrl ovia+inn Fnrrl Donrl 

Facility Siting 

It is assumed that the Ford Pond AWPF would be on a vacant parcel of land on Great Oaks Boulevard. 
This site was identified in the District’s preliminary evaluations. An alternative site forthe AWPF could 

The vacant parcel of land on Great Oaks Boulevard is large enough that it could potentially also be used 
for the percolation ponds, if the area has adequate groundwater percolation capabilities. A pond 

location that provides a greater separation with Coyote Creek could be beneficial to reduce the 
potential leakageof recycled waterfrom the ponds into Coyote Creek. If leakage into the creekoccurs, 
then a NPDES permit would be required. It might also be possible to construct the new ponds nearthe 

A more detailed siting study would be required to identify alternative site locations and evaluate which 
specific site is best to locate the AWPF and spreading basins for the project. The siting issues are not 

considered to have a significant impact on project cost estimates so siting decisions can be delayed until 
groundwater modeling and a siting study can be performed. These types of issues for the near-term 

5.2 Ford Pond GWR with Cinnabar Hills NPR Extension (Near-Term Project) 

The Ford Pond GWR project with a pipeline to the Cinnabar Hills Golf Club is a conceptual opportunity to 
extend recycled water use into the Coyote Valley. As discussed in Section 2, a limited NPR system could 

be implemented in Coyote Valley to serve recycled water to the Cinnabar Golf Club, the Coyote Golf 
Club, and potentially some agricultural customers so that these demands could be removed from the 
District’s surface water supply. Due to the TDS concerns in the Coyote Valley Sub-basin, however, the 
water served from this initial NPR system would have to be a blend of purified recycled water and 
tertiary recycled water to provide water with an average TDS of approximately 300 - 350 mg/L. This 
means that some of the water produced at the Ford Pond GWR project satellite AWPF would be used for 
non-Dotable reuse (such asaolf course irriaationoraariculturel and would reduce the amount of water 

Recommendations for the assimilative capacity of the groundwater basin are provided in the District’s 
SNMP. Foratypicalcase.assumingthattheTDSofthe SBWR recycled water is about 500 mg/L, then 

about one-third of the NPR volume would have to be supplied by the AWPF to reduce the TDS to the 
levels recommended in the SNMP. Using the assumed 2,700 AFY demand established in Section 4, 
about 900 AFY of purified recycled water would be required to obtain the required TDS for irrigation 

m irnnsps If nnlv th<=> nnlf r.li ih<? \a/p rp sai-vaH thA InwAr TDS watpr thpn ahm it 9R0 AFY nf m irifiArl 
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assumed demand of 700 AFY. The amount of purified recycled water used for non-potable reuse would 
vary through the year: more would be required in summerto meet the peak summer demand and less 

in winter. Therefore, a higher amount of purified recycled water would be used to help meet the NPR 
demand in the summer while most of the groundwater replenishment at the Ford Pond would be in the 

The NPR pipeline extension could be added to the Ford Pond near-term potable reuse project to serve 
lower TDS recycled water to the Cinnabar Hills Golf Club and other nearby agricultural customers. This 

pipeline extension would parallel the existing 30-inch diameter Silver Creek pipeline to the MEC. It is 
proposed that the pipeline be separate from the SBWR system so that the TDS reduction provided by 

The Ford Pond nearterm project elements including the NPRextension to Cinnabar Hills are shown in 
Figure 5-2. The expanded near-term Ford Pond project includes the following preliminary infrastructure 

mn i i i ■ 

* All of the facilities defined above for the Ford Pond near-term GWR project. 

* Construct a 30-inch diameter purified water pipeline from the AWPF to the existing 30-inch 
diameter pipeline where the potable reuse pipeline turns north to the Ford Pond. 

Construct a 20-inch diameter pipeline from the where the new 30 inch diameter purified water 
pipeline ends to the MEC. The new pipeline would be parallel to the existing pipeline to the 

* MEC. 

Connect the new20-inch diameter pipeline to the existing SBWRsystem to serve the MEC. 

. Connect the new 30-inch diameter pipeline to the existing 30-inch diameter SBWR pipeline and 
repurpose the pipeline to carry purified water instead of Title 22 water. 

Construct a blending station where the 20-inch and 30-inch diameter pipelines “connect” to 

5.3 Direct Potable Reuse in the Cross Valley Pipeline 

The Ford Pond GWR with a pipeline to the Cross Valley Pipeline is also a conceptual opportunity to 
extend the use of recycled water in the Coyote Valley. The conceptfordirect potable reuse in the Cross 

Valley Pipeline is to produce purified recycled water at an expanded Ford Pond satellite AWPF and add it 
to the Cross Valley Pipeline within the Coyote Valley. The Cross Valley Pipeline is a 78-inch pipeline that 
conveys imported Central Valley Project (CVP) water from the San Luis Reservoir to the District’s service 
area. The raw water can be conveyed by gravity from the Pacheco Regulating Tank or from the 
Anderson Reservoir; or by pumping from the Coyote Pumping Plant, as required by the system demand 
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Figure 5-2: Ford Pond G WR with NPR Extension Project 
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Figure 5-3: Cross Valley Pipeline Raw Water Augmentation Direct Potable Reuse Concept 
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Forefficientoperationofthe District surface watertreatment plants, a consistent and steady supply is 
required. Impacts from combining the raw water with the recycled water could impact the need for 

ctnnno \/rJi imo ohoorl of tho \A/o+or frootmont rJonfc 

As discussed in Section 3.2 above, in the absence of direct potable reuse guidelines in California, it is 
assumed that full advanced treatment plus an additional disinfection step would be needed. The 

additional disinfection step would take place at the Ford Pond satellite AWPF. The pressure required to 
pump into the Cross Valley Pipeline would be higher than the pressure needed for groundwater 
replenishment at the recharge ponds; thus, two pump stations would be necessary at the Ford Pond 
satellite AWPF. Alternatively, a remote pump station could be located near the connection to the Cross 

As shown in Figure 5-3, the Cinnabar Hills Golf Club is located adjacent to the Cross Valley Pipeline. As 
discussed in Section 3, one approach would be to oversize the pipeline to the Cinnabar Hills Golf Club 

and re-purpose this pipeline for direct potable reuse in the future. The connection to the Cross Valley 
Pipeline could be made in the vicinity of the Cinnabar Hills Golf Club. It should be noted that this 
connection is upstream of the Calero Reservoir. A pipeline between the Ford Pond AWPF and the 

Mfitralf Fnp>rnv Hantar wnulrl ha naraasarv tn allow tha Matr.alf Fnarnv Hantartn mntini la tn rnraiva 

Connecting upstream of Calero Reservoirwould blend the purified recycled waterwith the raw water in 
theCrossValley Pipeline, which would also add recycled waterto the reservoir. This suggests thatthis 

project would be a both a direct potable reuse (Cross Valley Pipeline to the Santa Teresa Water 
Treatment Plant) and an indirect potable reuse (reservoir augmentation in Calero Reservoir) project. 
Connecting to the Almaden Pipeline, downstream of the connection to Calero Reservoir, would not 
alleviate this complication because the Almaden Pipeline has turnouts to creeks and recharge ponds 
downstream of the connection to the Santa Teresa Water Treatment Plant. The approach for direct 

If the connections to the Calero Reservoir and to the creek/recharge pond turnouts make this direct 
potable reuse concept into a reservoir and streamflow augmentation project, then the permitting 

challenges associated with this typeof project would potentially be greaterthan those faced with other 
potable reuse options, such as indirect potable reuse at the Ford Pond. The recycled water could be 
piped directly to the Santa Teresa Water Treatment Plant to avoid implications of reservoir and 

stmamflnwai inmpntatinn hi itthisninplinp wm ilrl hplnnn r.R-fimilAsIpmH wm ilrl havptnhAr.nnstri irtprl 


December 2014 


Page 25 




Coyote Valley Concepts Study 

SBWR Strategic and Masterplanning 


Fordirect potable reuse, the capacity of the project is based on the available capacity in the raw water 
system to accept a new water source. The District completed WEAP modeling (“Water Evaluation and 

Planning” system) forthe scenarios summarized in Table 5-1. The WEAP modeling assesses the District’s 
overall watersupply and the impacts of the new watersupplies. The modeling is completed upth rough 

Table 5-1: Coyote Valley WEAP Modeling Scenarios 


Scenario 

Description jj 

1 

• Ford Pond GWR Project (4,200 AFY) 

2 

• Ford Pond GWR Project (4,900 AFY) 

• Direct Potable Reuse (4,900 AFY) 

3 

• Direct Potable Reuse (9,800 AFY) 

Note: For Scenarios 2 and 3, the capacities were adjusted to a total 


of 8,400 AFY after the WEAP modeling was completed in October 
2014. The project is conceptualized as an 8,400 AFY project, butthe 
model was not re-run for the updated conditions. 

The detailed WEAP model results are presented in Appendix A forthe three scenarios described in Table 
5-1, abaseline run that represents the District’s current watersupplies, and the priormodelingthatwas 

completed forthe Central Pipeline potable reuse option. The WEAP modeling was performed using an 
October 2014 baseline condition. The WEAP modeling findings referenced herein are from 2011 model 
runs based on the District’s 2010 Urban Water Master Plan. The WEAP model simulations would need 

tn hp rprlnnp tn pr.r.nmmnrlptp pn\/ npw p.q.qi imntinns qi nr.p thp 90ID l l\A/MP \a/ps arlnntprl snr.h pq npw 

In summary, the near-term Ford Pond GWR project with direct potable reuse would reduce the unmet 
treated water demands and reduce the number of months that the District requires mandatory water 

use reduction. Both projects would also increase the amount of Central Valley Project (CVP) water and 
State Water Project (SWP) water that could be diverted to other uses. The baseline run has both CVP 
and SWP waterthat are not used (“carryover water”), butthe amount of water increases forall three of 
the system modeling scenarios97241 described in Table 5-1. If the District pursues the Ford Pond and 
Coyote Valley projects, the District will have to make a policy decision about the priorities involved with 

5.4 Reservoir Augmentation in Calero Reservoir 

The Ford Pond GWR with reservoir augmentation in Calero Reservoir is a third conceptual opportunity 
to extend the use of recycled water in the Coyote Valley. Forreservoiraugmentation in Coyote Valley, 

the District could consider pursuing a reservoir augmentation project at Calero Reservoir. Calero 
Reservoir has a storage volume of 9,934 AF is located west of Coyote Valley in the eastern foothills of 
the Santa Cruz Mountains. The reservoir captures and stores stormwater runoff, recharges the 
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waterfrom the Central Valley Project through Cross Valley Pipeline. Water is released to downstream 
percolation ponds for groundwater replenishment. During low-flow periods, the water is used to feed 

the Santa T eresa Water Treatment Plant. The District and the Santa Clara County Parks Department 
work together to provide recreation around and in the reservoir, including power boating, sailing, 

The reservoir is currently operated in two methods: 

1. In the winter months, the reservoir is supplied by limited runoff from its watershed as well as 
runoff from the nearby Almaden Reservoir. The reservoir normally operates at high levels during 

the rainyseason. 

2. In dry months, the reservoir normally runs at half capacity, enough to maintain the emergency 
storage and provide recreational activities. During the summer months, the reservoir can 

The District currently maintains a minimum of 4,000 AF of emergency storage in the bottom of the 
reservoir because of restrictions by the California State Division of Safety of Dams placed on the 

reservoir. The dam is being refitted so that the present winter and summer operations will not be the 
normal operation of the reservoir. In the future, the reservoir will be operated underthe current winter 
curves (method 1) and slowly released during the summer based on the operations curve and 
downstream recharge demands. The reservoir typically discharges into Alamitos Creek for recharge. 

By developing a reservoiraugmentation project at Calero Reservoir, additional watercould be utilized 
for (1) maintaining reservoir level, (2) recharge at downstream percolation ponds or (3) providing 

oHHi+ir\r»ol \/>/otor tn Qonto Toroco Hi irinr'l lr\\A/ flr\\AA r»c*rir\Ho 

See Figure 5-4 forthe reservoiraugmentation facilities. 

As discussed in Section 3.2, regulations for reservoir augmentation do not currently exist but are 
anticipated by the end of 2016. In absenceof regulations, it is reasonable to assume that requirements 

fora reservoiraugmentation project would include those developed forthe San Diego project, which 
includes full advanced treatment but alternative treatment such as ozone-BAC might be allowed if 
nutrient limits forTN and phosphorus are not an issue. As with the concept for direct potable reuse in 
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Figure 5-4: Calero Reservoir Raw Water Augmentation Reuse Concept 
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Cross Valley Pipeline, the reservoir augmentation concept is based on producing additional purified 
recycled water at an expanded Ford Pond satellite AWPF. 

The pressure required to pump to Calero Reservoir will be greater than the pressure needed for 
groundwater replenishmentat the recharge ponds, so two pump stations would be needed attheFord 

Pond satellite AWPF. Alternatively, a remote pump station could be located in the distribution system. If 
the non-potable pipeline to Cinnabar Golf Club is re-purposed for reservoir augmentation, then the 

The reservoir augmentation regulations currently being developed by DDW will include requirements for 
dilution, retention time, ora combination of both. To pursue reservoiraugmentation, a reservoir mod el 

\a/ai iIH ho rooi lirckH +r\ c*r»oi ire* tho \A/o+^r done o hr'v rf.r'iroi lit hoooi ico r \f o+ro+ifir'o+ir\r» 

An outlet structure would need to be constructed at the Calero Reservoir to allow discharge of the 
recycled water into the reservoir. As noted above, extensive hydrodynamic modeling will be required to 

show that the Calero Reservoir can provide adequate blending and retention time. The modeling will 
also help determine the best locationforthedischargestructure. Multipledischargestructure could be 
required to allow for proper mixing during different times of the year as the storage volume and 

Reservoiraugmentation projects face a challenging regulatory/permitting environment as surface water 
discharges of treated wastewater are considered discharge of a “waste” to the waters of the U.S. 

Regulations for reservoir augmentation are currently under development by DDW and projects are 
approved on a case-by-case basis, requiring extensive coordination with regulatory agencies. Additional 
study is necessary to demonstrate to regulators and resource agencies that recycled water could be 
discharged to surface water bodies without negatively affecting wildlife in the study area. These 
permitting challenges aregreaterthan required forotherpotable reuse options underconsideration in 
the SBWR Strategic and Master Plan. Therefore, implementing a reservoiraugmentation project at 
Calero Reservoir is not recommended at this time. The District should track the develooment of the 

5.5 Summary 

Table 5-2 summarizes the three potential potable reuse opportunities for Coyote Valley, and the 
advantages/disadvantages of each one. Based on this evaluation, the most feasible pathway for potable 
reuse in Coyote Valley is to start with the Ford Pond GWR project as the anchor and expand into direct 
potable reuseorreservoiraugmentationinthefuture. Regulatory issues forthesupplyofdirect potable 
or recycled water for reservoir augmentation and possibly the implementability of surface water 
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Table 5-2: Coyote Valley Potable Reuse Pathways 


Pathway 

Ford Pond GWR with NPR 
(Near Term) 

Direct Potable Reuse 
(Long-Term) 

Reservoir Augmentation 
(Long-Term) 


• Use nearterm satellite AWPF 

• Expand satellite AWPF 

• Expand satellite AWPF 


located in the vicinity of Ford 

located in vicinity ofFord 

located in vicinity ofFord 


Pond 

Pond 

Pond 


• NPRin Coyote Valleyarea 

• Direct potable reuse in the 

• Reservoiraugmentationat 


(blend of SBWRrecycled 

Cross Valley Pipeline 

Calero Reservoir 

Project 

water and purified recycled 

• Fulladvancedtreatment 

• Fulladvancedtreatment 

Description 

water for TDS reduction) 

(MF, RO, AOP) assumed at 

(MF, RO, AOP) assumed at 


• Full advanced treatment 

this time 

this time 


(MF, RO,AOP) 

• Potentially reuse the NPR 

• Potentially reuse the NPR 


• Pipeline to Coyote Valley/ 

water pipeline to Cinnabar 

water pipeline to Cinnabar 


Cinnabar Hills Golf Clubs 

Hills Golf Club toconvey 

Hills Golf Club toconvey 


• Can be implemented with 

• Provides maximum flexibility 

• While regulations do not 


current regulations 

to use recycled water 

currently existfor reservoir 


• No stranded assets asthe 

• State law enables permit 

augmentation, guidelines 


near-term project can 

compliance at entrance to 

have been established and a 

Advantages 

become a part of the two 

raw water system, 

project has received 

potential long-term 

potentially avoiding need for 

conceptual approval 


pathways 

NPDES permit and abidingby 
CaliforniaToxics Rule(CTR) 
requirements 

• Maximizes use of existing 

facilities 

• Providesan environmental 


• Some AWPF capacity will be 

• Regulations do not currently 

• Reservoir augmentation 


used to lowerthe TDS of NPR 

exist for direct potable reuse 

faces a challenging 


water 

and criteria guidance is not 

regulatory/permitting 


• Requires a larger pipeline to 

anticipated until the end of 

environment as surface 


the Cinnabar Hills Golf Club 

December 2016 

waterdischarges of treated 


for future potable reuse to 

• Full advanced treatment 

wastewater are considered 


avoid stranded assets or 

assumed, which will increase 

discharge of a “waste” to the 


parallel pipelines 

the amount of brine 

waters of the U.S. 

Disadvantages 

• Modifications to the existing 
SBWR system to supply NPR 

water 

• If direct potable reuse or 
reservoir augmentation is 
implemented, the golf course 

water source would revert 

back to potable water 

requiring disposal 

• Full advanced treatment 

assumed, which will increase 

the amount of brine 

requiring disposal 

• Higher costs than other 
potable reuse alternatives 
(based on the District’s 

evaluation of reservoir 
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6. Coyote Valley Potable and Non-Potable Reuse 
Concept Options 

g.l Concept Summary 

The District is interested in developing additional potable and non-potable recycled water projects in 
Coyote Valley to provide newdrought-proofwatersupplies, both rawwaterand non-potable waterfor 

existing surface water customers. Based on the evaluation of non-potable and potable reuse concepts, 
the District can consider providing recycled water to the major surface water users in Coyote Valley, 
including both the Cinnabar Hills and Coyote Golf Clubs. Non-potable recycled water can be provided in 
the near-term while implementing a potable reuse project in the long-term. Both reservoir 
augmentation and direct potable reuse are deemed to be feasible for the Coyote Valley as long as the 
regulatory and institutional issues can be resolved. Ongoing regulatory analysis and an evaluation of the 
manaaementof carrvoverwaterfrom the CVP and SWP. which could be imoacted differently throuah 

6.2 Conceptual Cost Estimates 

This section includes the conceptual cost estimates for the NPR system improvements described in 
Section 4 and the potable reuse options discussed in Section 5. For potable reuse, costs are presented 

forthe near-term Ford Pond GWR project with NPRdistribution to Coyote Golf Club, and for the long¬ 
term direct potable reuse project in the Cross Valley Pipeline and for reservoir augmentation. Costs 

1. Near-Term Ford Pond GWR with NPR Extension 

• Ford I PR project as described intheStrategicand MasterPlanning Report. 

• Conveyance to serve NPR users (golf courses): 

o 17,000 LFof24-inch pipeline 
° 13,000LFof12-inch pipeline 

° 9 9-mnH hnnstpr ni imn station 

2. Long-Term Ford Pond GWR Concepts (DPR & RA) 

• Common Facilities 

o Expand AWPF production capacity from 4 to 8 mgd. 
o 4,000 LF of 30-inch pipeline for NPR 

o Convert NPR pipelines constructed in near-term to convey purified recycled 

water. 

o 

Upgrade NPR pump station constructed in near-term to convey purified 

• Option 1 DPR: 

o 500 HP pump station to transfer purified recycled water into the Cross 

Vallm/ Pinplinp 
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3. Long Term SBWR Improvements to Serve Coyote Valley 

• Option 2 Reservoir Augmentation: 

o 14,000 LF of 24-inch pipeline to connect to Calero Reservoir 

• Long-Term NPR Option 1 Concept 

o Pumpupgrade/replacementatPSII 
Long-term NPR Option 2 Concept 

o Pump upgrade/replacement at PS 8 

07 finn I C /-vf Q n innk nirkrilinri 


The capital cost estimates for the near-term and long-term concepts were developed based on previous 
District estimates, estimates in the Strategicand Master Planning Report, other similar IPR/NPR projects, 

equipment cost quotations from vendors, industry publications, and typical pipeline installation costs in 
terms of cost per inch of pipeline length and inch diameter. Depending on the stage of the project and 

Since the Strategic and Master Planning project is a preliminary planning phase project, these estimates 
are considered Class 5 estimates based on the AACE International Recommended Practice No. 18R-97, 

Cost Estimate Classification System-As Applied in Engineering, Procurement, and Construction for the 
Process Industries (2005). Class 5 estimates are based on a level of project definition of 0to2 percent 
and are suitable for alternatives analysis. The typical accuracy ranges for a Class 5 estimate is -20 to -50 

In addition, the capital costs include the following contingency and markups: 

• 20 percent contingency to account for unknown or unforeseen construction costs. 

• 30 percent implementation factor to account for the costs for program management, planning 
and environmental documentation, permits, engineering, design and construction services, 
construction managementand inspections, andtypicaloverheaditemssuch and legal and 

• administration services. 

O&M costs are the recurring annual expense tooperate and maintain the facilities after construction is 
completed. The O&M cost elements include items such as power, labor, chemicals, replacement of 

consumables (membranes, pumps), maintenance, and AWPF waste (MF backwash and RO concentrate) 
management for potable reuse pathways. The O&M cost estimates for the pathways are developed 
based on previous District estimates, other similar IPR/NPR projects, replacement equipment cost 

nnntatinns from vendors industry ni ihlir.atinns and nnmninn hnrsennwor estimates A mntinnenrv is 

Table 6-1 summarizes the near-term and long-term cost estimates forthe Ford Pond GWR with NPR 
extension, and the Coyote the potable reuse pathway and for reservoiraugmentation. The near-term 
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capital cost estimates is based on an AWPF production capacity is 4,200 AFY b. In the long-term, the 
AWPF production capacity will increase by 4,200 AFY for a total of 8,400 AFY. 

Annual O&M costs include labor, equipment replacement, chemical replacement, and power 
requirements at the AWPF. Power required forthe new pump station at the Cinnabar Hills Golf Club is 

estimated foran average annual delivery of350 AFY. The annual O&M costs also include a City of San 
Jose industrial discharge fee for discharge AWPF waste to the sanitary sewer. This cost is approximately 

Table 6-2 summarizes the cost estimates for the SBWR system improvements necessary to serve the 
long-term (additional 5 mgd) Coyote Valley potable reuse pathway. Option 1 involves improvements to 

PS11 to delivertheadditional 5 mgdofSBWR water required in the long-term. Option2 is comprised of 
improvements to PS 8 and the construction of 27,000 LF of 30-inch pipeline along Monterey Road to 
deliver the additional 5 mgd. O&M costs for both options include annual equipment O&M and power 


Table 6-1: Coyote Valley Potable Reuse Pathway Concept Cost Estimate 12 


IPR Pathway 

Concept Element Costs 

Near-Term (4,200 AFY) 

Ford Pond GWR w/ NPR Extension 

Capital Cost ($M) 

$81.6 

Annualized Capital Costs ($M) 3 

$4.2 


Annual O&M Costs ($M) 

$4.2 


Total Annualized Cost($M) 4 

$8.4 


Long-Term (4,200 AFY) 

DPR 

RA 

Capital Cost ($M) 

$61 

$62 

Annualized Capital Costs ($M) 3 

$3.1 

$3.1 

Annual O&M Cost ($M) 

$4.1 

$3.5 

Total Annualized Cost($M) 4 

$7.2 

$6.6 


Notes: 

1 -Considered an AACE International Class 5estimate, which hasan accuracy rangeof-20to-50 percent onthelowend and 
+30 to +100 on the high end. 

2 - Note that the Ford Pond I PR costs are higher than shown in Table 8-6 of the SBWR Strategic and Master Planning Report 
because the costs shown in this Table 6-1 include the Coyote Valley NPR costs. 

3 - Capital costs are annualized over 30 years assuming financing rate of 5.5%, inflation rate of 2.5% fora net interest rate of 3%. 
Recharge capacity and associated costs are for each phase, respectively. 

4 - Does not include SBWR recycled water purchase rate. Annual O&M cost will increase when this item is incorporated. 

5 - Cost per AF will increase once the O&M cost elements identified in Note 3 are included in the estimate. 
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Table 6-2: Long-Term SBWR System Improvements to Serve Coyote Valley 


Long-Term NPR Pathways 

Concept Element Costs 

Option 1 - Improvements to PS 11 

5,600 AFY 

Capital Cost ($M) 

$5.8 

Annualized Capital Costs ($M) 2 

$0.3 

Annual O&M Costs ($M) 

$0.5 

Total Annualized Cost($M) 3 

$0.8 

Option 2-lmprovementsto PS8and Monterey 

Road Pipeline 

5,600 AFY 

Capital Cost ($M) 

$25.6 

Annualized Capital Costs ($M) 2 

$1.3 

Annual O&M Costs ($M) 

$0.3 

Total Annualized Cost($M) 3 

$1.6 


Notes: 

1 - Considered an AA CE International Class 5 estimate, which hasan accuracy range of-20 to-50 percent on the low end and 
+30 to +100 on the high end. 

2 - Capital costs are annualized over 30 years assuming financing rate of 5.5%, inflation rate of 2.5% fora net interest rate of 3%. 
Capital costs do not include land/property acquisition, which would increase the capital cost. 

3 - Power costs only account for pumping additional 5 mgd required at PS8 or PS 11 in the long-term. 
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Attachments 

Appendix A: DRAFT WEAP Modeling Results for Coyote Valley Reuse 
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Appendix A 

DRAFT WEAP Modeling Results for Coyote Valley Reuse 


Month Day, Year (DRAFT/WORKING DRAFT/FINAL) 


A 
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DRAFT Coyote Potable Reuse: Baseline, Ford Road Ponds and Cross Valley Pipeline Scenarios 



Baseline Scenario: "2035 
Baseline, October 2014" 

Project Scenario 1 : "2035 
Coyote Reuse 1 - Ford 4200 
AFY" 

Project Scenario 2: "2035 
Coyote Reuse 2 - Ford 4900 
AFY + XValley 4900" 

Project Scenario 3: "2035 
Coyote Reuse 3 - XValley 9800 
AFY" 

Baseline Scenario: 

Potable Reuse to C 
Pipeline 

reated Water Demand (AF) 






Average 

753 

737 

503 

360 


Maximum 

23,950 

24,541 

20,776 

17,322 


Minimum 

0 

0 

0 

0 


Count of Years > 1,000/Year 

7 

7 

3 

3 


Count of Years > 5,000/Year 

4 

3 

3 

2 


vater Storage, All (AF, %, or count) 






Average Monthly 

449,294 

455,030 

458,017 

456,669 


Maximum Monthly 

523,645 

522,543 

524,176 

523,336 


Minimum Monthly 

196,219 

209,466 

239,360 

234,587 


Alert Stage 1 (No Conservation) 

95% 

96% 

96% 

96% 


Mert Stage 2 (10% Conservation) 

1% 

1% 

3% 

1% 


Mert Stage 3 (20% Conservation) 

4% 

3% 

1% 

3% 


Mert Stage 4 (25% Conservation) 

0% 

0% 

0% 

0% 


Mert Stage 5 (50% Conservation) 

0% 

0% 

0% 

0% 


Count of Months in Alert Stage 1 2 

20 

1 

2 

1 


Count of Months in Alert Stage 3 

28 

2 

1 

2 


Count of Months in Alert Stage 4 

2 

0 

0 

0 


Count of Months in Alert Stage 5 

0 

0 

0 

0 


ara Plain Subbasin Storage (AF) 






Average Monthly 

297,820 

304,201 

307,999 

306,435 


Maximum Monthly 

350,000 

350,000 

350,000 

349,243 


Minimum Monthly 

75,597 

89,498 

120,915 

114,908 


Dunt of Years Ending < 150,000 AF 






/alley Subbasin Storage (AF) 






Average Monthly 

17,815 

17,230 

16,614 

16,739 


Maximum Monthly 

24,178 

24,141 

23,947 

24,404 


Minimum Monthly 

0 

0 

0 

0 


^ount of Years Ending < 5,000 AF 






ubbasin Storage (AF) 






Average Monthly 

133,659 

133,599 

133,403 

133,495 


Maximum Monthly 

152,063 

152,197 

151,048 

150,921 


Minimum Monthly 

75,204 

75,204 

75,204 

75,204 


ount of Years Ending < 31,000 AF 






ryover "Not Used" (AF) 






Sum 

538,975 

627,479 

851,620 

940,902 


Average 

6,822 

7,943 

10,780 

11,910 


Maximum 

184,967 

185,092 

188,042 

190,892 


Minimum 

0 

0 

0 

0 


Critically Dry Average 

4 

2 

1 

2 


Dry Average 

1 

0 

40 

340 


Below Normal Average 

4,471 

4,680 

5,173 

5,332 


Above Normal Average 

2,524 

2,419 

4,828 

5,785 


Wet Average 

17,424 

20,769 

28,097 

30,839 


ryover "Not Used" (AF) 






Sum 

74,700 

88,900 

109,500 

119,300 


Average 

946 

1,125 

1,386 

1,510 


Maximum 

36,163 

36,342 

35,409 

37,850 


Minimum 

0 

0 

0 

0 


Critically Dry Average 

0 

0 

0 

0 


Dry Average 

0 

0 

0 

0 


Below Normal Average 

955 

959 

959 

955 


Above Normal Average 

245 

666 

1,268 

1,268 


Wet Average 

2,292 

2,658 

3,196 

3,575 


>ic Reservoir Storage (AF) 






Average Monthly 

228,232 

240,850 

253,358 

254,860 


Maximum Monthly 

344,983 

344,984 

344,983 

344,982 


Minimum Monthly 

41,779 

52,781 

87,467 

94,976 


Count of Years Ending 0 AF 






>ic Reservoir, Banked Water Sold (AF) 






Average 

4,374 

6,170 

8,451 

7,929 


Maximum 

44,983 

44,984 

44,983 

44,982 


Minimum 

0 

0 

0 

0 


Count? 






n Reservoir Storage (AF) 






Average Monthly 

54,236 

51,455 

48,747 

48,795 


Maximum Monthly 

90,373 

90,373 

90,373 

90,373 


Minimum Monthly 

21,580 

20,973 

20,317 

20,317 


Count? 






^reek, flows to SF Bay (AF) 






Sum 

1,511,110 

1,486,051 

1,414,358 

1,391,990 


Average 

19,128 

18,811 

17,903 

17,620 


Maximum 

198,545 

197,631 

198,620 

197,402 


Minimum 

0 

0 

0 

0 


Count? 






eservoir Storage (AF) 
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1. Introduction 

1.1 TM Purpose 

The purpose of this Mid-Basin Injection Indirect Potable Reuse (IPR) Study is to further develop the 
concept of implementing a near-term potable reuse project within the City of Santa Clara. This technical 

memorandum (TM) was developed as part of the SBWR Strategic and Master Planning Report (Strategic 
Plan, RMC/CDM Smith 2014), which was prepared by the City of San Jose (San Jose) in partnership with 
the Santa Clara Valley Water District (SCVWD or District), to evaluate how recycled water produced from 

thp San .Insp/Santa P.lprp Rpninnpl Wastpwatpr Farilitv ftvl/Sf! RWR nmilrl hp iiqpH tn mppt thp Stratpnir 

SCVWD has a goal of expanding recycled water so that it supplies at least 10 percent of countywide 
water demands. This results in a goal of 40,000 AFY of recycled water use by 2025 and 50,000 AFY of use 

by 2035. In addition, SCVWD’s 2012 Water Supply and Infrastructure Master Plan (WSIMP) calls for a 
total of 50,000 AFY recycled water by 2035. A baseline county-wide recycled water production of 15,000 
AFY was chosen as a starting point, translating into a need to develop an additional 25,000 AFY of 
recycled water use by 2025 followed by an additional 10,000 AFY by 2035 (to reach a total additional use 


Table 1-1: Strategic Plan Recycled Water Targets 


Year 

Baseline Use, AFY 

Additional Strategic Plan 

Total Recycled Water Use, 



Recycled Water Targets, 

AFY 



AFY 


2025 

15,000 

25,000 

40,000 

2035 

15,000 

35,000 

50,000 


Note: These targets are based on a baseline county-wide recycled water use of 15,000 AFY (SCVWD 2010 Urban 
Water Management Plan rounded to the nearest thousand). 

Source: SBWR Strategic and Master Planning Report (RMC/CDM Smith, 2014). 


While the SCVWD plans to meet its recycled water targets with sources throughout the county, for 
planning purposes, the SBWR master planning targets assume that SCVWD’s additional recycled water 

needs would be met by the RWF. It is assumed that any near- or long-term wastewaterflow diversion 

ThisTM presents the conceptfora near-term, temporary mid-basin injection project intheCityofSanta 
Clara (Santa Clara), hydrogeologic considerations for the project, and additional information about the 

near-term project, including a site plan, conceptual cost estimate, permitting, implementation schedule, 
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1.2 TM Background 

The concept explored in this TM is a near-term IPR project that would include a temporary 1 million 
gallon perday (mgd) satellite advanced water purification facility (AWPF) to produce purified recycled 

waterthat would be recharged to the groundwater basin through an injection well. This project would 
demonstrate to the State Water Resources Control Board (SWRCB) Division of Drinking Water (DDW), 
formerly the California Department of Public Health, and San Francisco Regional Water Quality Control 
Board (RWQCB) the feasibility of IPR using injection wells in the mid-basin area and support the 
development of the long-term potable reuse program. Successful project experience could potentially 
result in greater ease of permitting the subsequent long-term potable reuse plan, demonstrated by a 
Droiectwith successful treatment olantooeration. no neaative water aualitv imoacts to nearbv water 

Note that the size of the near-term project would be determined at a later date based on future 
groundwater modeling. This TM is based on an assumed capacity of 1 mgd, which is based on the upper 

end of the estimated capacity of a single injection well. This project would operate for approximately 8 
to 10 years as a temporary project since it would eventually be replaced by a larger, permanent long- 

The SBWR Strategic Plan has described a long-term potable reuse plan that includes a 5-mgd mid-basin 
injection project in Santa Clara that would be implemented by the District in coordination with Santa 

Clara and South Bay Water Recycling (SBWR). This long-term potable reuse program would produce 
purified recycled water at a centralized AWPF located adjacent to the Silicon Valley Advanced Water 
Purification Center (SVAWPC) which providesTDS reduction and operational benefits forthe SBWR non- 
potable reuse (NPR) system. The SVAWPC is located in San Jose next to the SJ/SC RWF. The water would 
be conveyed through a new pipeline to multiple IPR projects in Santa Clara (direct injection), to the Los 

1.3 TM Organization 

ThisTMisorganized as follows: 

1. Introduction 

2. Project Concepts 

3. Preliminary Hydrogeologic and Regulatory Evaluation 

4. Preliminary Project Description 

5 . Permitting 

g Conceptual Cost Estimate 
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2. Project Concepts 

As mentioned above, the concept for a larger, permanent mid-basin injection IPR project has been 
developed as part of the Strategic Plan. Part of the overall potable reuse project concept is to recharge 

the region’s main groundwater basin with purified recycled water. The water would be extracted from 
the basin through existing production wells and used for potable water supply. Since the project concept 
includes recharging the groundwater basin with injection wells, the advanced water purification 
treatment would include reverse osmosis (RO) and an advanced oxidation process (AOP), which is 

Table 2-2 provides the definitions for the near-term and long term project concepts as defined in the 
Strategic Plan. 


Table 2-2: Strategic Plan Project Time Frame 


Project 

Year 

Near-Term 

2015-2020 

Long-Term 

After 2020 


At this time, it is envisioned that the District and Santa Clara wou Id pursue both the near-term and long¬ 
term mid-basin IPR injection projects in Santa Clara. The near-term project would be a temporary 

project that wou Id eventually be replaced by the long-term project that would convey purified recycled 
water from a centralized AWPF to multiple injection wells in Santa Clara. These two project concepts are 


Table 2-3: Near-term and Long-Term Mid-Basin Injection IPR Project Concepts 


Parameter 

Near-term 

Long-Term 

AWPF Location 

Satellite AWPF located on 

Coleman Avenue 

Centralized AWPF located 
adjacent to the SJ/SC RWF and 

<5\/A\A/pr 

Source Water 

SBWR recycled water system 
(existing 20-inch pipeline in 

P.nlDman A\/oni 

SJ/SC RWF secondary effluent 

Capacity (estimated) 1 

1 mgd 

5 mgd 

Injection Wells 

One injection well 

8 additional injection wells 

Concentrate Management 

Pipeline tosanitary sewer 

Coyote Pointoutfall 


Note: Capacity will be confirmed with groundwater modeling. 


December 2014 


Page 5 


















Mid-Basin Injection Indirect Potable Reuse Study 

SBWR Strategic and MasterPlan 

2.1 Near-term Mid-Basin Injection Project Concept 

This near-term mid-basin injection project would include the following elements: 

• T emporary, trailer-based satellite AWPF with a production capacity of approximately 1 mgd. 

• Injection well, which would either be a rehabilitated idle production well or a new injection well. 

AWPF and injection well would be located at property owned by Santa Clara at the northwest 
. corner of Coleman Avenue and Brokaw Road. 

• Tertiary recycled water would be supplied to the AWPF from the SBWR system 

RO rnnrfintratfi would ho disnharnod to tho RWF oollootion Rvatom throuoh an industrial 

The AWPF unit processes would include membrane filtration (MF) using either microfiltration or 
ultrafiltration, reverse osmosis (RO), and advanced oxidation (AOP) with ultraviolet light (UV) and 

hydrogen peroxide (UV/peroxide). The capacity of the project is anticipated to be around 1 mgd and will 
be refined based onfuturegroundwatermodeling. This initial capacity wasselected as an upperend of 
the anticipated capacity for a single injection well estimated from typical extraction well capacities in 

The treatment processes, as well as the instrumentation and controls (l&C), electrical, and chemical 
facilities, would be installed in shipping containers ortrailers instead of a permanent building. Trailer- 

mounted membrane equipment can be used when temporary facilities are desired, for smaller 
treatmentfacilities when standard equipment layouts are acceptable, and when facilities are desired 
that can be easily mobilized and demobilized. Such trailers were used forthe Santa Barbara seawater 
desalination facility, built during the droughtofthe early 1990’sand forthe Cambria Emergency Water 
Supply project, built during the current drought. A trailer-mounted system was also used for a 
temporary 1-mgd membrane filtration facility in Yucaipa while their permanent facility was under 
construction. Bv aDDlvina this aDDroach to the near-term mid-basin iniection Droiect. the Drocesses can 

The proposed project site is currently owned by Santa Clara and is located at the northwest corner of 
Coleman Avenue and Brokaw Road. The site currently houses an existing Santa Clara production well 

that has been taken out of service. Santa Clara does not plan to rehabilitate or replace the well in this 
location, so this area is available for the temporary AWPF and the injection well. The injection well 
would be eitherthe existing well with modifications/improvements to be used as an injection well or a 

np\A/ inipr.tinn \a/pII Arlrlitinnpl irv^npriinn pnrl tp.<;tinn i.Q npr.p.<^pr\/ to p\/pliiptp thp c;i litphilitv of thp 

Santa Clara relies on groundwaterfor60 percent of theirwatersupply and has an extensive network of 
groundwater production wells. Other nearby water purveyors include the City of San Jose and San Jose 

Water Company. The purified recycled water recharge project could potentially benefit all of the water 
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Preliminary SBWR system hydraulic modeling determined that the SBWR system should have sufficient 
tertiary recycled water capacity at the proposed AWPF location; therefore, no capital improvement to 

the SBWR system would be necessary for this near-term project. A20-inch diameter SBWR recycled 
water pipeline is located in Coleman Avenue on the north side of the site which would supply the 
recycled waterto the temporary AWPF (see Figure 2-1). To produce 1 mgd of purified recycled water, 
approximately 1.24 mgd of tertiary recycled water would be needed. Since the AWPF is not a critical 
demand, the AWPF could be treated as an interruptible customerand recycled waterdelivery could be 
suspended during short periods of peak demands if sufficient feed water was not available. There is a 
21-inch diameter sanitarv sewer located in Coleman Avenue that is anticioated to have sufficient 

It is anticipated that this near-term, temporary projectwould ultimately be approved with a 100 percent 
recycled municipal wastewater contribution (RWC) since the project employs full advanced treatment, 

but it is acknowledged that the project could need to start at a lower RWC and eventually ramp up to 
the desired 100 percent RWC. Because of the desire to eventually achieve a 100 percent RWC, it is 
envisioned that the initial project would rely on native groundwater flowing through the injected 
recycled water zone of influence to achieve the initial RWC, as opposed to blending the purified recycled 
waterwith potable water (diluent water) at the injection well. Successful operation of this project could 
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Figure 2-1: Project Site Location 
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2.2 Long-Term Mid-Basin Injection ProjectConcept 

Alarger, permanent mid-basin injection project is included as part of the long-term recommended plan 
for potable reuse in the Strategic Plan. The long-term potable reuse plan (see Figure 2-2) includes 

implementation of an indirect potable reuse project at the Los Gatos Recharge ponds, which requires a 
pipeline to be installed to convey purified recycled water from a future centralized AWPF to the Los 
Gatos recharge ponds. The mid-basin injection project would be served from this pipeline. This project 

• The first phase of a new centralized AWPF. 

* A conservative estimate of nine injection wells would be needed, which would be located in 
Santa Clara. The injection well from the near-term project could be reused as part of the long¬ 
term project. The number of injection wells would be refined after the near-term project has 
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• Pipeline between a centralized AWPF and the mid-basin injection wells, which would be a 
portion of the pipeline needed to ultimately convey waterto the Los Gatos recharge ponds. 

It is envisioned that this long term mid-basin project would have a capacity of approximately 5 mgd 
(5,600 AFY) which would be confirmed by future groundwater modeling. The first phase of the 

centralized AWPF would be designed to produce 5.3 mgd of purified recycled water. The centralized 
AWPF would be expanded in the future to supply additional water to the long-term potable reuse 
projects (i.e., Los Gatos recharge ponds GWR, Westside injection wells IPR, and potentially Central 

Pinplinp DPR^ Thp ninplinp wm ilrl hp rlpc;innprl fnrthp ultimpfp r.pnpr.it\/ c;nthptthprp wnulrln’t hppnw 

Fig u re 2-2: Long-Term Potable Reuse Project Concept 
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3. Preliminary Hydrogeologicand Regulatory 
Evaluation 

The preliminary hydrogeologic and regulatory requirements are highlighted for the near term temporary 
AWPF injection project introduced in Section 2.1. This near-term project concept includes construction 

of a satellite AWPF on a parcel owned by Santa Clara, which is the location of an existing idle 
groundwater production well. Purified recycled water would be produced at the site and injected into 
eitherthe existing on-site idle production well or a new injection well to be constructed on the site. The 

If the near-term project proves successful, it would support development of the long-term Mid Basin 
project including recharge of up to 5 mgd of purified recycled water in the Santa Clara Valley Subbasin 

(Subbasin). Successful operation of the near-term project could also support an increased initial RWC for 

This preliminary evaluation is conducted to assess the feasibility of the near-term project from both 
hydrogeologic and regulatory perspectives. 

3.1 HydrogeologicAssessment 

This hydrogeologic assessment considers the distance to nearby production wells and use of the existing 
idle production well for injection, aquifercharacteristics.groundwaterflow, and depth togroundwater 

/owoilohdck ctr^rono ronorihA 

Site Location 

Figure 3-1 shows the location of an existing idle groundwater production well owned by Santa Clara 
(Well 16-02) proposed as the potential injection well or site of a new injection well and other nearby 

Production/Injection Wells 

Production wells in the vicinity of the proposed injection site are owned by Santa Clara, San Jose, and 
the San Jose Water Company. There are no other water supply production wells in the vicinity of the 
proposed mid-basin injection project. There are other nearby groundwater remediation extraction wells; 
however, these wells are screened in the Shallow or Perched Aquifer and hydraulically separated from 

Existing Potential Injection Well 

Well 16-02 was drilled in 1969 and replaced an existing well on the site, which was destroyed due to 
failure of the well resulting from well collapse. Well completion information for Well 16-02 is presented 
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Figure 3-1: Near-term Project Location Map 
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Table 3-1: Well 16-02 Well Completion and Production Information 


Parameter 

Description 

Date Drilled 

1969 

Well Depth 

900 feet 

Casing Diameter 

14 inches 

Casing Material 

% inch steel 

Surface Seal and 
Conductor Casinq 

Yes 

Perforated Interval 

Intermittent from 570 to 880 feet below 
ground surface 

Peak Production 

1,093 gallons per minute (1998) 


In 1986, a video log of the well was run to determine the cause of observed bacteria detections. The log 
noted two feet of oil on the water surface, water intrusion at a joint at 275 feet below ground surface 

(ft-bgs) and a swaged patch at 443 to 449 ft-bgs. A caliper log was also run and found an apparent 
reduction in the well casing inner diameter from 14 to 13 % inches between 75 and 275 ft-bgs and an 
apparent casing failure at 275 ft-bgs. Records also indicate that Santa Clara swaged a liner at 275 ft-bgs, 

installfirl a npwm imn anrl mntnr anH rpHpvpInnpH tha wall 1 Qftfi Pnssihlasmirr.asnftha haataria anrl 

Annual production in Well 16-02 between 1998 and 2014 is shown in Figure 3-2. Prior to 1998, 
production was not tracked by Santa Clara by individual well. Forthe period of record, the well had a 

peak production of about600 million ofgallonsperyearin 1998 (about 1,100gallonsperminute[gpm]). 
The production record shows variable production between 1998 and 2005 and declining production 
after 2005. Production essentially stopped in November 2010, except for a small amount of pumping in 
2013. The peak production of about 1,100 gpm is equivalent to a capacity of approximately 1.6 mgd. 
Assuming Well 16-02 could be restored to its condition prior to 2005 and the target injection rate is 

Given the documented well repairs and evidence of a bacterial contamination event, it is recommended 
the Well 16-02 be thoroughly inspected and tested to determine its suitability for injection. Assessment 

should include, at a minimum, video and caliper logging, water quality testing, and aquifer testing to 
assess the well integrity and injection rate capacity. Prior to the aquifer test, the well should be 
redeveloped to maximize yield. In addition, to use Well 16-02 for injection, information must be 

nrm/irlprl tn thp I Initprl Stpfpc; Fnvirnnmpntpl Prntpr.tinn Anpnrv l\ ISFPA1 in pr.r.nrrlanrp with thp 

Depending on the well testing results, it may be advisabletodrillanewinjection well on the site. 
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Figure 3-2: Annual Groundwater Production from Well 16-02 in 1,000 of Gallons 



Stratigraphy 

In simple terms, aquifers beneath the proposed injection site are comprised of a Shallow Aquifer, a 
continuous regional Bay Mud aquitard, and a deeper confined aquifer, referred to as the Principal 
Aquifer. Nonetheless, the unconsolidated sediments which comprise the aquifers, form a complex, 
multiple aquifer-aquitard system. Individual hydrogeologic units are typically thin and laterally 

rlkr.nntiniinii.Q Thk rhprpripri7Ptinn k rnnsktpnt with thp plpririr.pl Inn nf \A/pII 1R-D9 whir.h inrlir.ptprl 

Mostoftheactive production wells produce groundwaterfrom the Principal Aquiferand are completed 
to depths typically ranging from 300 to 700 ft-bgs. In the area of the proposed injection site, the 

Principal Aquifer is fully confined by the regional aquitard (DWR, 1975). Recharge areas exist along the 
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Aquifer Hydraulic Properties 

Hydraulic conductivity, effective porosity, and hydraulic gradient are parameters used to estimate travel 
time from the proposed injection well to nearby potable watersupply production wells. The hydraulic 
conductivity in the vicinity of the proposed injection site is determined based on data presented in the 
Santa Clara Valley Groundwater Modeling documentation (CH2M Hill, 1992a and 1992b). The calibrated 
hydraulic conductivity used for modeling in the vicinity of Well 16-02 at the depth of the screened 
interval used is 55 feet perday (ft/d). This is consistent with aquifertest data fora well located south of 

Groundwater Flow and Elevations 

Figure 3-3 shows groundwater elevations in the vicinity of the proposed injection site in June 2014. 
Regionally, groundwaterflows from the edges of the subbasin northward toward San Francisco Bay. 
However, groundwater pumping within Santa Clara results in local pumping depressions and the local 
groundwater flow direction is currently to the southwest as shown in Figure 3-3. The groundwater 
elevation in Well 16-02 in June 2014 was 18 feet below sea level. Assuming an injection mound of 20 
feet would place the groundwater level at 2 feet above sea level. Based on this assumed injection 
mound and the June 2014 groundwater levels in the remaining wells, the hydraulic gradient between 
Wells 16-02 and 2-02 is calculated to be 0.009foot/foot under iniection conditions. Note that the actual 

Figure 3-4 shows depth to groundwater in Well 16-02 and the three closest watersupply wells for the 
period from 2005 to 2014. As shown in the figure, groundwater elevations fluctuate seasonally, with the 

greatest depth to water occurring in the late summer/early fall and the minimum depths to water 
occurring in the spring. Groundwater levels also exhibit long-term fluctuations reflecting patterns in 
precipitation and managed aquifer recharge. Groundwater levels are currently at a 10-year minimum as 

a manlt of tha raoant rlrouriht oonrlitions mHuoorl mananarl annifar raoharna h\/ tha Hiatriot anrl 
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Figure 3-3: Groundwater Elevations in June 2014 



December 2014 


Page 15 
















Mid-Basin Injection Indirect Potable Reuse Study 

SBWR Strategic and MasterPlan 


Figure 3-4: Depths to Groundwater 



Groundwater levels near or above the ground surface have occurred over the past 10 years. This 
condition reduces the available storage capacity for injected recycled water. For a confined aquifer, the 

aquifer capacity was defined by the maximum wellhead pressure that the formation can withstand. 
Water injected into a confined aquifer is stored as increased pore pressure. As a result, there is a 
maximum additional pore pressure that a formation can tolerate before excess pressure begins to 
fracture the confining sediments and the injected water moves into the overlying soils. Aformation can 

MUMMUm Mk fra a 0.22 x (jj - jj) 

Where A=depth to the base of the confining unit and D = starting groundwaterdepthpriorto injection. 

Based on theobserved depth to the base of the confining unit observed in Well 16-02 (110 ft-bgs) and 
an assumed starting groundwater level of 5 feet above the ground surface, the maximum permissible 

head rise is 23 feet. When groundwater levels are high due to increased precipitation and managed 
aquifer recharge, injection of purified recycled watermay be limited. To reduce over-pressurizing the 
well, Santa Clara could potentially pump nearby supply wells at higher rates to lower local groundwater 
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modeling would need to be conducted to simulate groundwater heads under future injection conditions 
and potential modified pumping scenarios. 

Groundwater Quality 

A review of S WRCB DD W water quality data available on the on line at the GeoT racker GAMA website for 
the Well 16-02 and other nearby potable water supply wells indicates that groundwater quality is 

When Well 16-02 was being drilled, depth discrete groundwatersamples were collected and tested for 
total hardness, alkalinity, and chloride. The results of this testing are presented in Table 3-2. The testing 

showed that water at the shallower intervals had higher hardness levels and, as a result, the well was 


Table 3-2: Depth Discrete Groundwater Sampling of Well 16-02 Borehole 


Depth 

(ft-bgs) 

Total Hardness 
(mg/L) 

Total Alkalinity 
(mg/L) 

Total Chlorides 
(mg/L) 

320 to 390 

340 

(Poor Quality) 

250 

40 

420 to 460 

350 

(Poor Quality) 

260 

40 

560 to 600 

200 

200 

30 

690 to 740 

120 

180 

25 

Final Development 

190 

220 

45 


ft-bgs - feet below ground surface 
mg/L - milligrams per liter 


A Black & Veatch-Kennedy/Jenks (B&V-KJ) study conducted for the District (B&V, 2003) concluded that 
for direct injection, the requirement for advanced treatment significantly reduces most contaminant 

levels, and if RO is coupled with UV treatment in an advanced oxidation process (primarily to address 
disinfection by-products), direct injection would appear to have no negative impact to groundwater 

For direct injection recharge, clogging of injection well screens, gravel envelopes, and surrounding 
aquifer media due to total suspended solids (TSS), biological growth, and chemical reactions can be a 

potential problem. However, because of the low nutrient and TSS concentrations of advanced purified 
water, biological growth and physical clogging due to particulate materials should be minimal. The 
possibility of soil aquifer plugging problems due to clay expansion/dispersion could exist if advanced 
treated waterwith very lowtotal dissolved solids (TDS) is introduces to an aquifer with waterof higher 
TDS. The 2003 B&V - K/J report recommended additional study of this issue. Typically, injection wells 
are periodically pumped or otherwise purged to remove fine-grained materials, biological growth, 
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rates. Purged water can potentially be discharged to either the nearby sanitary sewer or storm drain 
system. 

Changes in native groundwater quality can also result from geochemical reactions between recharge 
waterand the aquifer matrix. Forexample, arseniccan be released by oxidation of interstitial pyrite by 

oxygenated recharge water. Arsenic mobilization has been observed at some (but not all) injection sites 
in marine limestone and some sandstone aquifer matrices (NGWA, 2014). This issue would need to be 
investigated prior to implementation of a near-term mid-basin project and a hydrogeochemical study 

Another water quality consideration is the potential impact to existing groundwater contamination 
areas from the injection of recycled water. The mounding associated with recycled water injection can 

alter local groundwater flow patterns, which can then change the shape, migration direction, and 
transport rates of contamination plumes thus affecting remedial facilities. Because the proposed 
injection well site is located in the confined portion of the Subbasin and environmental release site 
contamination is typically limited to the Shallow Aquifer which does not typically impact the deeper 
Principal Aquifer where the water supply wells are screened, the injection of recycled water is not 
expected to impact any existing contamination. Additionally, a review of environmental release sites in 

3.2 Division of Drinking Water Requirements 

The State Water Resources Control Board (SWRCB), the Division of Drinking Water (DDW - formerly the 
California Department of Public Health [CDPH]) has developed the Groundwater Replenishment with 

Recycled Water regulations (GWR Regulations). The final GWR Regulations were adopted and went into 
effect on June 18,2014 (SWRCB DDW, 2014). The GWR Regulations are organized by the type of project, 
including both (1) surface applications (surface spreading) and (2) subsurface applications (injection or 

varlnse 7nnp> whilst A summary nf tha kav nrnvisinns in tha OWR Ran illations fnr snhsiirfana annlinatinn 

The GWR regulations require that water used for recharge achieve at least 12-log enteric virus 
reduction, 10-log Giardia cyst reduction, and 10-log Cryptosporidium oocyst reduction. The treatment 

train shall consist of at least three separate treatment barriers. For each pathogen, a separate treatment 
process can only be credited up to a 6-log reduction and at least 3 processes must each achieve no less 
than 1-log reduction. Often, the final reduction is achieved within the aquifer, after injection or 
percolation, based on travel time credits of 1-log per each 1-month travel time for virus up to a 
maximum of 6-log credits. The needed travel time underground to achieve the required pathogen 
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Table 3-3: DDWRegulationsforSubsurface Application of Recycled Water 


Subsurface Application 



Subsurface Application 

Treatment 

Full ad vanced treatment including RO and advanced oxidation process 

aoDlied to the full recycled water volume 

Total Organic Carbon 

(TOC1 

Recycled water TOC = 0.5 mg/L 

Response retention time 
(RRT) 

Minimum time that recycled waterwould be retained underground to 
allow the project sponsor to respond to a treatment failure. 

Minimum of RRT of 2 months, but must be justified by the project 

sponsor. 

The RRT must be validated usinq an added traceror DD W-approved 

Pathogen reduction time 

Time required for recycled waterto be retained underground to meet 
virus reduction requirement; for each month underground, 1-log virus 

RWC 

The RWC can be defined by volume and TOC. 

The recycled water applied at the GWR Project -*■ (recycled water + 
credited dilution water). 

The Initial RWCmin can be = 0.5 mg/L the maximum T OC 

Initial RWCmax 

Based on DDW review of the Engineering Report and information 
obtained as a result of the public hearing 

r _ono/ ..^ 4.^ r\r\o/ 

Increased RWCmax 

Up to 100% subject to additional requirements: 

1) Updated Engineering Report and Operations Plan 

2) Approval by DDW and RWQCB and RWQCB permit 

3) Fortheprevious52weeks,theTOC20-weekrunningaverage 

has not exceeded 0.5 mg/L 

Dilution water compliance 

calculation 

Based on 120-month running average 
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Subsurface Application 

Groundwater monitoring 

At least two monitoring wells downgradient of the injection well(s). 

1) One monitoring well must be located between two weeks tosix 
months travel time and at least 30 days upgradient ofthe 
nearest drinking water well; and 

2) One monitoring well must be located between the injection 
well(s) and the nearestdowngradientdrinking waterwell. 

The monitoring wells must allow for samples to be obtained 

Engineering Report 

Proposed recycled water recharge project require submittal of an 

Enaineerina Reoort toDDW. 


The GWR regulations also include provisionsforthe determination of a Response Retention Time (RRT), 
which is the time recycled water must be retained underground between recharge and extraction to 

allow a project sponsorample time to identify treatmentfailures and implement appropriate actions to 
protect public health from inadequately treated recycled wateror recharge water. The minimum RRT 
allowed is 2 months, but the proposed RRT must be approved by the SWRCB DDW. Based on other 
approved projects, the RRT is often measured in months. For example, the RRTfortheAlamitosGapand 
Dominguez Gap Seawater Intrusion Barriers, which have been approved to inject 100 percent RWC, both 

Underthe GWR regulations, the pathogen reduction time and RRT can be demonstrated for planning 
purposed by analytical analysis such as Darcy’s Law calculations orgroundwaterflow modeling. Because 

of inherent uncertainties in these methods, travel times calculated with a Darcy calculation are divided 
by 4 and travel times estimated with a groundwater flow model are divided by 2, for project planning 
purposes. So for example, ifthegreateroftheRRT and pathogen reduction time issix months, a Darcy 
calculation would need to demonstrate a minimum of two years travel time to the nearest potable 
watersupply well while a groundwater flow model would need to demonstrate a one year travel time. 

The regulations do not specify the initial maximum RWC to the aquifer for subsurface injection. The 
initial RWC must be approved by DDW based on the DDW’s review of the project’s Engineering Report 

andotherinformationobtained asa result ofthe publichearing. The projectsponsormustdemonstrate 
that the treatment processes preceding the soil-aquifer treatment process can reliably achieve a TOC 
20-week running average no greater than 0.5 mg/L. The remainder of the water that replenishes the 

nrni inrlwatAr snhhasin shnnlrl mmp from nnn-mr\/r.lp>rl watp>r <?nnrr.p><? whir.h nan inr.lnrlp snrfar.p 
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influence. These water sources are referred to as “diluent” water. The recycled water divided by the 
sum of the recycled water and diluents water is referred to as the RWC. 

Ultimately, a RWC of 100 percent can be achieved for a recharge project utilizing fully advanced treated 
(MF/RO/AOP) recycled water, eliminating the need for diluent water. As examples, the three seawater 

intrusion barriers in Los Angeles County have received approval to move to 100 percent RWC and the 
Orange County Water District (OCWDs) has received approval to start an injection project at 100 percent 
RWC.AgreaterinitialRWCof(75 percent ratherthan a maximumof 50 percentpermissibleatthetime) 

was. pllnwprl fnr DP.\A/D hpc;prl nn OPWn.Q rlpmnn.c;trptprl pynpripnr.p with rpr.\/r.lprl wpfpr rpr.hprnp 

Travel Time to Nearest Water Supply Wells 

The Darcy’s law equation was used to estimate groundwater velocities and travel time from the 
proposed Santa Clara injection well site to the nearest water supply wells. Darcy's law is the basic 

v=-K(Ah/AI)/n 

where v = average linear velocity in feet per day, K = hydraulic conductivity in feet per day, Ah/AI = 
hydraulic gradient in foot/foot (h = head and I = distance), and n = effective porosity in percent. 

As noted above, because of uncertainties associated with the Darcy equation parameters, DDW requires 
the application of a safety factor of four to the travel time estimate. Figure 3-3 above shows ground 

waterelevations in June2014 in wells in the vicinity of the proposed injection well site and an assumed 
injection mound of 20 feet above the static water level. The June 2014 groundwater levels and assumed 
mound indicate a hydraulic gradient of 0.009 foot/foot between Wells 16-02 and 13-02. Using a 
hvHraiilir.mnHiirtivitvnfFifift/H anpffprtivpnnmsitvnfn Ifi anrlahvHraiilirnrarlipntnfn 009viplrlsa 

Based on the calculated velocity of 3.3 ft/d, the estimated travel time to the two closest potable water 
supply wells (Wells 3-02 and 5-02) is about 16.5 months. With the DDW-required method correction, 

this yields a modified travel time of 4.1 months. Based on the range of typical RRT and pathogen 
reduction travel time for other recycled water injection sites, these preliminary calculations indicate that 
recycled water injection in the vicinity of Well 16-02 could potentially meettheGWR regulatory criteria. 

A mnm tprhnirallv-rinnrniis pstimatp will hp nrm/irlprl whpn thp nmnnrlwatpr flow mnHplinn is 

Diluent Water 

While DDW has allowed advanced treated recycled water recharge projects to move to a 100 percent 
RWC over time based on successful operation, diluent water is initially required to blend with the 
recycled water. Blending can be done before or after injection. Therefore, it is possible that the near- 
term, temporary mid-basin project could be approved at an initial 100 percent RWC after successful 
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native groundwater flowing through the zone of influence of recharged recycled water for other 
recycled water recharge projects so blending with potable water prior to injection isn’t required. 

A preliminary estimate of the volume of native groundwater flowing through the estimated recycled 
water zone of influence for the mid-basin project was made using the Darcy equation. Darcy’s Law 

cfofoc thot- 


where Q=flow,K=hydraulic conductivity of the aquifer, i = hydraulicgradient, and A=cross sectional 
area of the aquifer perpendicular to the direction of the flow. 

Using the hydraulic conductivity of 55 ft/d, a hydraulic gradient of 0.009, and a cross sectional area of 
approximately 680,000 square feet (ft 2 ), the Darcy equation yields aflowof299,200 cubicfeet perday 

(ft 3 /d) or 2.2 mgd. The cross section area used in the equation assumes a cross sectional length of 2,000 
feet (based on the size of pumping depressions around nearby production wells) and assumes that the 
recycled waterwould spread out in a mound of approximately that size and with a vertical length of 340 
feet, which is the total thickness of permeable units identified by electrical logging of the Well 16-02 
borehole. Based on this calculation the native groundwater flowing through the injected recycled water 

Groundwaterflow modeling is recommended to provide a more technically-rigorous estimate of the 
percentage of recycled water in nearby water supply wells. According to the DD W G WR Regulations, the 

initial maximum RWCforthe project would be based on the DDW’s review of the project Engineering 

Monitoring Wells 

Locations and construction details for monitoring wells would be developed after modeling is conducted 

+r\ hottor oirr»i ilo+CkH nrm ir»H\A/o+c*r fl/^\A/ or»rl tro\/oI fimac i inHor rv rru /^rkCkro+i/^no 

Engineering Report 

The numerous requirements for the Engineering Report for a recycled water groundwater 
replenishment reuse project are described in the GWR Regulations (SWRCB DDW, 2014). This TM is not 
intended to fulfill the DDW requirements for an Engineering Report. Rather, this TM is intended to 
provide a preliminary feasibility assessment of the near-term, temporary mid-basin project, specifically 
focused on whetherestimated travel times to the nearest potable watersupply wells would likely meet 
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3.3 Regional Water Quality Control Board 

The San Francisco RWQCBregulatesgroundwaterreplenishment projects in the San Francisco Bay Area 
under numerous state laws and regulations, including the Water Quality Control Plan (Basin Plan) 

(December 31,2011) and SWRCB Policies. The Basin Plan requirements include designated uses and 
groundwater objectives using both numeric and narrative requirements to protect those uses. The Basin 
Plan also applies the state’s Anti-degradation Policy, which is further interpreted pursuant to the 

The near-term and long-term mid-basin injection project would necessitate issuance of Waste Discharge 
and Water Recycling Requirements (WDRs/WRRs) by the San Francisco Region RWQCB. The 

\A/nDo/\A/DDo \a ir\ i iIH noteKl io In rnnnrHroni limmontc 

3.4 Underground Injection Control 

Under existing federal regulations for the Underground Injection Control (UIC) program, injection wells 
(such as theexisting Well 16-02 ora potential newinjection well) are “authorized by rule,"which means 

they do not require a permit from the USEPA if they do not endanger underground sources of drinking 
water and comply with other UIC program requirements. For California, USEPA Region 9 is the 
permitting administrator for Class V wells (wells that are used to inject non-hazardous fluids 
underground). Any injection project planned in California must meet the Sources of Drinking Water 
Policy 1 which ensures protection of groundwater quality for drinking water supplies; thus, a Federal 

3.5 Planned Groundwater Flow Modeling 

The District has a calibrated MODFLOW groundwater flow model of the Santa Clara Subbasin (CH2M 
Hill, 1992). The District staff may need to refine the flow model to create a local-scale groundwater 

model. The local scale groundwater model could be used to simulate recycled water injection and 
groundwater extraction from existing production wells in the area. The model would also be used to 
estimate travel time to and the percentage of recycled waterextracted from nearby production wells in 


1 State Water Resources Control Board Resolution No. 88-63, as amended by Resolution No. 2006-0008. 
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3.6 Conclusions 

Based on this preliminary analysis, the proposed near-term AWPF recycled water injection project 
appears feasible and a 1 -mgd injection project can likely meet DDW GWR regulatory requirements. Note 
that several assumptions have been made in conducting the preliminary Darcy calculations and 
additional groundwater modeling is proposed to refine estimates presented here and provide a more 

tprhnirpillv-rinnrni is analysis nf traval tima anrl rlilutinn nrnvirlarl h\/ nativa nrnunHwatar flnwinn thmunh 

Priorto moving forward with the project, additional analysis of potential water quality impacts will need 
to be addressed including: 

1. The potential for contamination mobilization due to geochemical reactions between injected 
purified water and native groundwater, and 

2 

The potential for soil aquifer plugging or water quality degradation due to differences in 
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4. Preliminary Project Description 

This section includes a description of the near-term 1 -mgd satellite AWPF as well as a preliminary site 
layout of the AWPF and injection well facilities. 

4.1 Existing Conditions 

As stated above, the proposed site for the satellite AWPF is the currently site of an existing, idle 
groundwater production Well 16-02 owned by the City of Santa Clara. The parcel is located at the 

northwest intersection of Coleman Avenue and Brokaw Road and is approximately 0.15 acres. The site is 

sand separator equipment, a chlorination system, piping, and appurtenances. See Figure 4-1 and 
Figure 4-2 for existing equipment and piping layout at Well 16-02. 


Figure 4-1: Groundwater Production Well 16-02 
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Figure 4-2: Well 16-02 Site Facing Coleman Avenue 



The site is bordered on the west and north sides by an asphalt parking lot and driveway that serves the 
neighboring commercial businesses. The equipment is secured by a combination of chain-link and 

breeze block fences. An existing driveway and gated access is available from both Coleman Avenue and 

The SBWR system extends to this area in the form of a 20-inch recycled water pipeline along Coleman 
Avenue (see Figure 2-1). The pressure in this SBWR zone (Zone 1) is approximately 65 to 80 pounds per 

square inch (psi). There is also a 21 -inch diameter sewer located in Coleman Avenue that is anticipated 
to have sufficient capacity for the 0.24 mgd of residuals, which would include MF backwash 
(intermittent) and RO concentrate (continuous). The capacity in the sewer needs to be assessed in more 

4.2 Process Descriptions and Preliminary Design Criteria 

The satellite AWPF would include multiple unit processes, including MF, RO, advanced oxidation with UV 
and hydrogen peroxide, chlorination, and product waterstabilization. Since the AWPF is a temporary 

facility, the equipment would be pre-packaged and mounted in shipping containers for each of the 
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Figure 4-3: Preliminary Process Flow Diagram 
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Table 4-1 summarizes the anticipated recoveries, waste flows, and treatment process capacities for the 
MF and RO systems required to meet the target flow of 1 mgd. 


Table4-1:AWPF Preliminary Process Design Capacities 


Parameter 

Criteria 

MF Recovery Rate 

95% 

RO Recovery Rate 

85% 

InfluenttoAWPF 

1.24 mgd 

MF Filtrate WaterCapacity 

1.18 mgd 

RO Permeate WaterCapacity 

1.00 mgd 

M F Backwash Waste 

0.06 mgd 

RO Concentrate 

0.18 mgd 


MF System 

The MF (microfiltration or ultrafiltration) system would provide pretreatment for the RO system to 
reduce the particulate and biological fouling of the RO membranes. The MF system would effectively 
remove inert particulates, organic particulates, colloidal particulates, pathogenic organisms, bacteria, 

As mentioned in Section 4.1, the incoming feed pressure from the SBWR system at this location is 
approximately 65 to 80 psi, which is a sufficient pressure to operate the MF system. Therefore, no 

influent tank or MF feed pumps would be provided. A feed control valve would be provided instead to 
Table 4-2 provides presents the MF water quality goals. 


Table 4-2: Membrane Filtration Water Quality Goals 


Constituent 

Design Criteria 

Suspended Solids 

Undetectable 1 

Filtrate Turbidity 

<0.2 NTU (95 th percentile) 


0.5 NTU (all times) 

Filtrate Silt Density Index (SDI) 

<3 


Notes: 

1. EPA Method 160.2 Method Detection Limit is I.Omg/L, sogoal istobe <1.0mg/L. 


The MF system would be comprised of chemical addition, strainers, membranes, and break tank. Table 
4-3presentsdesigncriteriafortheMFsystem.AshortdescriptionoftheMFsystemequipmentfollows: 

• Chemical addition - Ammonium hydroxide and sodium hypochlorite would be added upstream 
ofthestrainersforchloramination to control the biologicalfoulingofthe membranes. 

Strainers - The strainers immediately upstream of the membrane system protects the 
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• Membranes - The MF system would be housed in a container utilizing an open platform 
configuration that can accommodate the installation of membranes from multiple different 

suppliers. Appendix B shows an example container layout used fora similar AWPF project. The 
system would be fully automated forflow control, backwashing, daily maintenance cleans, and 
periodic chemical cleans in place (CIP). T o prevent excessive accumulation of particles on the 
membrane surface, membrane backwashes would be performed every 25 to 30 minutes. 
Break tank -The tank would serve as a flow equalization reservoir for the MF filtrate prior to 
being supplied to the RO system. The break tank would mitigate the impact of the variations in 
the MF Dermeate flow (resultina from backwashes, cleaninas. and intearitv tests), bv Drovidina 


Table4-3: Conceptual MF System Design Criteria 


Facility 

Design Criteria 

Strainers 

Type 

0.3 mm Automatic Backwashing Strainer 

Strainer recovery 

99% 

Membranes 

System capacity 

1.24 mgd (860 gpm) 

Feed pressure 

10 to 30 

Recovery 

95% 

Flux 

33 gfd 

Nominal pore size 

0.01 micron 

Material 

PVDF 

Fiber-flow path 

Outside-in 

Operating conditions 

Backwash interval 

25 -30 mins 

Backwash duration 

2 mins 

CIP frequency 

30 days 

Break tank 

Number of tanks 

1 

Volume 

10,000 gal 

Residence time 

15 mins 

Material 

HDPE 
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RO System 

While RO is used for purification and desalination in watertreatment, it also has an extensive history of 
being effectively utilized in wastewater treatment processes for removal of a wide array of dissolved 
constituents, including trace organic compounds that are not removed through a tertiary filtration 
process. RO has been proven to be effective at removing the refractory organics and volatile organic 
fractions of dissolved organic constituents. RO is generally recognized as the best available treatment for 
reducing TDS and many constituents of emerging concern in wastewatereffluent intended forindirect 
potable reuse. The RO system is comprised of RO feed supply pump, chemical addition, cartridge filters, 

• RO feed supply pump-This pump would convey MF filtrate from the break tank through the 
RO cartridge filters to the RO feed pumps. 

Chemical addition - Antisealant would be added upstream of the RO cartridge filters to control 
scaling of the RO membranes. Sulfuric acid would be added to lower the pH of the RO feed 

• waterto prevent calcium carbonate and calcium phosphate from limiting the RO recovery. 
Cartridge filters - The cartridge filters protect the RO membranes from particulates that may be 
introduced to the MF permeate in the break tank and through chemical addition. 

RO feed pumps - Each primary RO train would be paired with a dedicated feed pump. The 
pump dynamic head is afunctionof the incoming pressure from the ROfeed supply pump, the 
headloss in the cartridge filters upstream and associated piping, and the required feed pressure 
. to the RO system. The dynamic head will vary depending on changes in the waterquality, the 
extent of RO membrane fouling, and the RO membrane age. A variable frequency drive (VFD) 
would be installed with thefeed pumps inorderto accommodate the varying head conditions. 
RO trains - A two-stage RO configuration would be provided with a target recovery rate of 85 
percent. Eight-inch elements, which are the most common size in the IPR industry to date, 

Membrane integrity would be monitored continuously through conductivity and measured in thefeed 
and permeate of each of the primary RO systems. The RO skid conceptual design is based on a flux rate 

r \f 'I O nr^H TohJck A-A 01 immori 70 c DO ox/otom rlocinr» r'ri+cxrio 
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Table4-4: Conceptual ROSystem Design Criteria 


Facility 

Design Criteria 

RO feed supply pump 

Type 

Centrifugal 

Pump capacity 

1.18 mgd (818 gpm) 

Drive 

Constant speed 

Cartridge Filters 

Type 

5 micron string wound 

Number of filters 

2 

Pump capacity 

0.59 mgd (409 gpm) 

RO feed pump 

Type 

Centrifugal 

Number of pumps 

2 

Pump capacity 

0.59 mgd (409 gpm) 

Drive 

VFD 

Membranes 

System capacity 

1.18 mgd (818 gpm) 

Averageflux 

12 gfd 

Recovery 

85% 

Material 

Composite Polyamide 

Configurations 

Spiral Wound 

Nominal diameter 

8 in 

Standard salt rejection 

99.2 (99.0 minimum) 


UV Disinfection and Advanced Oxidation 

The final AWPF treatment process is disinfection and advanced oxidation, which is required for IPR 
projects with subsurface application. A disinfection process is needed to meet the pathogenic 
microorganism reduction requirements included in the 2014 GWR Regulations. The GWR Regulations 
include specific criteria for advanced oxidation performance to address constituents not well removed 
by RO, due to their low molecularweight and low ioniccharge. While some of these constituents, such 
as N-Nitrosodimethylamine (NDMA), are light sensitive and can be removed by UV without advanced 
oxidation, others, such as 1,4-dioxane and other contaminants of emerging concern (CECs), may require 

The UV reactors have a dual purpose: disinfection and advanced oxidation with the addition of hydrogen 
peroxide upstream. The UV disinfection process would provide up to a 6-log enteric virus reduction 
(toward overall requirement of 12-log removal), a 6-log Giardia cyst reduction (toward overall 

requirement of 10-log removal), and a 6-log Cryptosporiudim oocyst reduction (toward overall 

mm liromont nf A C\-\r\n romru/ol\ 


December 2014 


Page 32 




























Mid-Basin Injection Indirect Potable Reuse Study 

SBWR Strategic and MasterPlan 

The UV/peroxide system is the most common advanced oxidation technology for I PR and has been used 
extensively for the removal of trace organic compounds found in treated water. This AOP technology is 

recommended for this near-term project to allow the District to complete implementation in a short- 
time frame. Since UV/peroxide is proven in the potable reuse industry, this AOP approach is assumed to 
allow for the most straightforward and timely implementation. The District can consider pilot testing 
alternative AOP approaches, such as ozone-peroxide or UV-chlorine, at the temporary facility for 
potential use at the centralized AWPF included in the long-term potable reuse plan. See Appendix B for 
a sample layout of a similar UV/peroxide system. At the San Diego IPR Demonstration Facility, the 
UV/oeroxide unit was successful^ tested to demonstrate 0.5-loa destruction of 1,4-dioxane at a flow 
Post-Treatment Systems 

Product water would be pumped to the injection well located at the existing idle production well site. 
Product water quality must minimize corrosion of the product water pump station and conveyance 
pipeline. Therefore, product waterstabilization would be required. Product waterstabilization isoften 
achieved by adding caustic soda (to increase pH) and calcium chloride (to increase hardness). This 
strategy would allow operators to control hardness and pH independently, producing stable product 


Table 4-5: Purified Recycled Water Post-Treatment/Stabilization Targets 


Facility 

Design Criteria 

pH 

6.5-9.0 

LangelierSatu ration Index(LSI) 

-1.0 to 1.0 


Waste Discharge 

Major waste streams for the satellite AWPF include MF backwash waste, RO concentrate, and 
miscellaneous cleaning and analytical waste. All waste streams would be disposed by gravity flow to the 

4.3 Preliminary Site Layout 

Figure 4-4 shows the preliminary site layout for the satellite AWPF. Dimensions of respective containers 
or trailers, tanks, and equipment are based on a similar sized project that used a container design similar 

to the componentdrawings provided in Appendix B. The overall area required for all the pre-packaged 
trailers and equipment/tanks is approximately 0.13 acres. While the City’s parcel is 0.15 acres in size, the 
preservation of the three existing trees would require additional property to be leased or purchased in 
orderto accommodate the satellite AWPF. It is estimated that an additional 0.08 acres of the adjacent 
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As mentioned in Section 3.1, the existing idle groundwater production well may be repurposed as an 
injection well in order recharge the AWPF product water into the basin. Depending on the well testing 

results, it may be advisable to construct a new injection well on the site if damage to the existing well is 
found. Should a new injection well be required, the well can be drilled at approximately 10 to 20 feet 
away from the existing well and previously destroyed well (location presently undetermined). The site 

Construction of the AWPF would also require the demolition of the existing well head equipment and 
piping. One existing gate would have to be removed in addition to the chain-linkfence on the west side 

of the property. The breeze block wall and existing landscaping would be protected in place as much as 
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Figure 4-4: Preliminary Site Layout 
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Since the site is currently paved, some repaving and surface patchwork would be required to prepare 
the site after the initial demolition. Concrete slab-on-grade and concrete pads would be installed to 

ensure that flat foundations are in place for the equipment trailers/containers, pumping skids, and 

According to the Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPP) C.3 
Stormwater Handbook (SCVURPPP 2012), if the project is located on a previously developed site and 

would add or replace impervious surface, it is considered a redevelopment project and is subject to the 

• Projectsthat replace 50 percentorlessof existing impervioussurface need to treatstormwater 

runoff only from the portion of the site that is redeveloped. Projects that replace more than 50 

percent of the existing impervious surface are required to treat runoff from the entire site. 

A project that does not increase the total amount of impervious surface over the pre-project 

Based on these criteria and depending on the actual amount of pavement replacement required, 
minimal stormwater runoff treatment may have to be implemented for the project prior to connecting 
to the existing stormwater management system on the property. 

Connection to the SBWR recycled water system for AWPF feed water would be made off the existing 20- 
inch ductile iron pipeline on Coleman Avenue (see Figure 2-1). To maintain a pipe flow velocity between 

5 fps and 7 fps for the delivery of 1.24 mgd (see Table 4-1), an 8-inch connector pipeline would be 
provided. For disposal of waste streams, a 4-inch drain line would connect to the nearby sanitary sewer 
manhole on Coleman Avenue Road. Requirements to connect the AWPF to the sanitary sewer system 

Power for the satellite AWPF would be obtained from a Silicon Valley Power (SVP) supplied pad mount 
transformer. SVP is responsible for getting primary power to the transformer and supplying and setting 

the transformer. SVP would determine the location of the utility connection point and make the 
connection. The project would be required run the service lateral to this point. Any relocation of existing 
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5. Permitting 

This section provides an overview of additional permitting considerations for the near-term 1-mgd 
satellite AWPF. 

5.1 Pathogen Removal Credits 

Section 3.2 provided an overview of the DDW GWR regulations. One of the key regulatory requirements 
is the pathogen control log reduction credits for Giardia , Cryptospordium , and viruses using muliple 

treatment barriers. To date, DDW has only approved pathogen reduction credits for the expanded 
Vander Lans Advanced Water Treatment Facility that supplies recycled water for the Alamitos Barrier 
and the Cambria Emergency Water Supply project. Based on those reduction credits from wastewater 
treatment, advanced treatment, and underground residence time; and based on reduction credits 


Table 5-1: Pathogen Log Removal Credits 


Pathogen 

DDW 

Require¬ 

ments 

Primary/ 

Secondary 

Title 22 Treatment 
(Tertiary 

Filtration/ 

Disinfection) 

MF 2 

RO 2 

AOP 2 

RRT 

Total 

Virus 

12 

2 

0-53 

0 

2 

6 

-'fr 

1 

CM 

12-19 

Giardia 

10 

2 

— 

4 

2 

6 

0 

14 

Crypto¬ 

sporidium 

10 

1 


4 

2 

6 

0 

13 


Notes: 


1 - Credits granted forthe Los Angeles County Sanitation Districts Water Reclamation Plants that provide source water to the 
Vander Lans Advanced Treatment Facility based on information in the literature. The SBWR system would have to conduct a 
similar evaluation to be assigned these credits 

2 - MF credits based on pathogen credits granted by DDW in drinking waterapplications and to Cambria Community Services 
Districtforthe Cambria Emergency Water Supply project. RO credits based on pathogen credits granted by DDW in drinking 
waterapplications (Sand City Desalination Facility). UV/peroxidecreditsbasedoncreditsgrantedforVanderLansand Cambria. 

3 - Virus removal for tertiary treatment will have to be proven and negotiated with DDW. 

4-Based on Darcy Law equation calculation resultof4.5months (see Section 3.2). Groundwaterflow modeling may produce 
more technically-rigorous estimates. 

5.2 California Environmental Quality Act 

The California Environmental Quality Act (CEQA) was enacted in 1970 for the purpose of providing 
decision-makers and the public with information regarding environmental effects of proposed projects; 

identifying means of avoiding environmental damage; and disclosing to the public the reasons behind a 
project’s approval even if it leads to environmental damage. CEQA applies only to discretionary 
government activities, referred to as “projects.” Under CEQA, a project is defined as the whole of an 
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reasonable foreseeable indirect physical change in the environment. Once a determination has been 
made that a project exists, there are three basic levels of environmental documentation: 

• Exemption; 

* Negative Declaration (includes those with or without mitigation); and, 

^n\/irnnmokn+ol Imnool Dq nnr+ /PM D\ 

The first step of the CEQA process would be to see if the proposed activities are specifically identified as 
being exemptfrom CEQA under Article 18 of the CEQA Guidelines (i.e., Statutory Exemptions) and 

categories of activities that are recognized under CEQA as generally having no significant effect on the 
environment pursuant to Article 19 of the CEQA Guidelines (i.e., Categorical Exemptions). If it can be 
concluded that the proposed project falls underthe class of exempt projects, then an exemption from 

However, if the Lead Agency under CEQA (the Lead Agency is the public agency which has the principal 
responsibility for carrying out or approving the project) determines that an exemption does not apply, 

then an Initial Study (IS) would need to be prepared to analyze whether the implementation of the 
proposed project (i.e., construction and operation) would have the potential to result in a significant 
impact upon the environment. Should the IS analysis conclude that all impacts associated with the 
proposed project are less than significant or can be mitigated to a level that is less than significant, 

5.3 Building Permit 

A building permit would need to be obtained prior to the construction phase of the satellite AWPF. 
Before applying for a building permit, preliminary site plans would need to be submitted to the City of 

Santa Clara Planning Division for initial architectural review and approval. The site plans must include 
property lines, building and setback lines, landscaping, signs, fencing, design of ingress and egress, off- 
street parking, loading facilities, trash disposal, and exterior elevations. Any necessary Planning 
Commissionorspecialstaffcommitteeapprovals must beappliedforatthistime. The projectwould not 
involve a land use zoning change since the Well 16-02 parcel and neighboring property are zoned heavy 

After architectural approval is obtained, final construction drawings (stamped and signed) would be 
submitted for plan check review at the City of Santa Clara Building Inspection Office (BIO). At the time of 

submittal, plans are screened for completeness and the appropriate plan check fees would be required 

Depending on complexity of the project, the City could approve the permit overthe counteror route the 
plans for additional review. The processing of the application could take two to four weeks after the 
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approval of the building permit to account for initial review time, receipt of comments, incorporation of 
comments, and subsequent comment address and review cycles to ensure the completeness of 

addressing all plan check comments. The Building Inspection plan check review may be expedited by 
using an approved th ird party plan check agency. Any applicable agency approvals must be obtained 

5.4 Industrial DischargePermit 

The discharge of waste streams into the sanitary sewer system would require a permit from San Jose 
authorizing industrial process water discharges to the sanitary sewer and SJ/SC RWF. A discharge 

application and associated fee must be submitted to and approved by San Jose. Monitored industrial 
sewer service and use charge unit rates for Fiscal Year 2014-15 are shown in Table 5-2. The charges are 
fundamentally based on the flow rate being discharged to the sewer as well as the quantity in pounds 

npr flaw fnnrh nf hinlnnir.al nwnpn rlpmanrl fRDrh total snsnpnrlprl snlirls /TRR'i anrl ammonia (NHol 


Table 5-2: Preliminary Industrial Discharge Fee Estimate 



Amount 

Unit Cost 1 

Annual Cost 

Capital Cost Recovery 

Annual charge per mgd of flow capacity 

0.24 mgd 

$310,387 

$74,089 

Annual charge perthousand ppd of BOD removal capacity 

29 ppd 2 

$22,742 

$659 

Annual charge perthousand ppd of TSS removal capacity 

14 ppd 2 

$15,288 

$221 

Annual charge perthousand ppd of NFhremoval capacity 

12 ppd 2 

$60,834 

$734 

Annual Subtotal 



$75,700 

O&M Cost Recovery 

Daily charge permgd of flow capacity 

0.24 mgd 

$2,830 

$676 

Daily charge per ppd of BOD removal capacity 

29 ppd 2 

$0,164 

$5 

Daily charge per ppd of TSS removal capacity 

14 ppd 2 

$0,184 

$3 

Daily charge per ppd of NH3 removal capacity 

12 ppd 2 

$1,394 

$17 

Annual Subtotal 



$255,400 

Total Annual Charge 



$330,100 


Notes: 

1 - Sanitary Sewer Service and Use Charges: http://www. sanioseca. gov/index. aspx?NID= 1649 

2 - Water quality assumptions based on 2012 yearly average tertiary water quality for the SJ/SC RWF and 60/40 blend of RWF 
effluent and SVAWPC product water in the SBWR source water for the satellite AWPF. 

The estimated annual charge is approximately $330,100. This approximate fee is included in the cost 
estimate presented in Section 6 and would need to be coordinated and confirmed with both San Jose 
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6. Conceptual Cost Estimate 

This section includes the conceptual estimates of the probable construction cost for the near-term 
injection well project in Santa Clara. The conceptual cost estimates include capital and O&M cost 

Qotimotoo 

The conceptual capital cost estimates for the project were developed based on other similar IPR 
projects, previous District estimates, equipment cost quotations from vendors, industry publications, 

and typical pipeline installation costs. Depending on the stage of the project and the level of detail 
understood, different estimating accuracies can be assumed. Since the Strategic Plan project is a 
preliminary planning phase project, these estimates are considered Class 5 estimates based on the AACE 
International Recommended Practice No. 18R-97, Cost Estimate Classification System - As Applied in 
Engineering, Procurement, and Construction for the Process Industries (2005). Class 5 estimates are 
based on a level of project definition of 0 to 2 percent and are suitable for alternatives analysis. The 

• 20 percent contingency to account for unknown or unforeseen construction costs. 

• 30 percent implementation factor to account for the costs for program management, planning 
and environmental documentation, permits, engineering, design and construction services, 
construction managementand inspections, andtypicaloverheaditemssuch and legal and 

• administration services. 

O&M costs are the recurring annual expense to operate and maintain the satellite AWPF after 
construction is completed. The O&M cost elements include items such as power, labor, chemicals, 
replacement of consumables (membranes, cartridge filters) and maintenance. The O&M cost estimates 

for the potable reuse alternatives are developed based on previous District estimates and other similar 

Table6-1 presents the capital and O&M cost estimates forthe near-term project. See AppendixCfora 
cost estimate breakdown. Option 1 assumes that the existing production well can be repurposed for 

direct injection. Option 2 assumes that the existing well cannot be repurposed and a new injection well 
has be to be drilled on the site. While the satellite AWPF production capacity would be 1.0 mgd (1,120 
AFY), an online factor of 90 percent is applied to the facility to consider AWPF downtime for 

nlpaninn/maintananna nr mrlnnerl rlalivarv frnm tha RRWR svstam This wnnlrl msnlt in an annual vialrl 
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Table 6-1: Near-term Project Conceptual Cost Estimatel 



Option 1 

(Reuse Existing Well) 

Option 2 

(New Injection Well) 

Yield (AFY) 

1,000 

1,000 

Capital Cost ($M) 

$8.4 

$10.7 

Annual O&M Cost ($M) 2 

$1.1 

$1.2 

Annualized Capital Costs ($M) 3 

$1.0 

$1.3 

Total Annnalbarl Cnst 

$2.1 

$2.4 


Notes: 

1 - Considered an AA CE International Class 5 estimate, which has an accuracy range of-20 to -50 percent on the low end and 
+30 to +100 on the high end. 

2 - Does not include SBWR recycled water purchase rate. Annual O&M cost will increase when this item is incorporated into the 
estimate. 

3 - Capital costs are annualized over 10 years assuming financing rate of 5.5%, inflation rate of 2.5% fora net interest rate of 3%. Capital 
costs do not include land/property acquisition from the neighboring parcel and San Jose sanitary sewer/treatment plant connection fees. 
The capital cost will increase after this item is incorporated into the estimate. 

4 - Cost perAF will increase once the O&M cost elements identified in Note 3 are included in the estimate. 
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7. Implementation Scheduleand Next Steps 

The primary next step for the near-term project would be to initiate additional studies in 2015, e.g. 
groundwater modeling, inspection/testing of Well 16-02, and detailed evaluation of the SBWR and 

sanitary sewer connections. The regulatory and permitting approach would need to be developed. The 
additional land required forthe satellite AWPF would need to be procured or leased. The preliminary 

Concurrent with the initial studies, the public outreach and funding/financing plan would need to be 
developed to allow the project to proceed on schedule. In addition, early in the project, San Jose and 

SCVWD would need to finalize agreements for SBWR agreement for recycled water and the San Jose 

Following the completion of the initial studies and preliminary design, the project would move into 
detailed design concurrent with environmental documentation and permitting. Once the environmental 

imckr»+o+ir\r» io r'Amnlofo orirl fho normitc finoIi- zqH fhan no+ri ir'+ir'vn \a/ai i IH OAmmonoo 

Table 7-1 summarizes the implementation plan elements organized by seven main categories of 
activities. 


Table 7-1: 

: Near-term Implementation Plan Elements 

Categories 

Elements 

Additional Studies 

Groundwater modeling 

Existing well inspection 

Conveyance pipeline alignmentand connection capacity 

anal\/QPQ ARRWR rnnnprtnr xA/aQtf* rliQrharnf^ 

Environmental Documentation 

- CEQA 

Permitting 

Potable reuse permit 

Building permit 

Industrial discharge permit 

Easement/ROW permits 

Institutional 

Additional land procurement next to existing well site 

SBWR agreement for recycled water 

Santa Clara agreement for groundwater injection 

San Jose industrial discharge permit 

Preliminary Design and Detailed 

- Satellite AWPF 

Design 

Pipelines 

i: j.: - ... ii 

PublicOutreach 

Public outreach plan and implementation 

Funding/Financing 

Funding/financing plan and implementation 


The preliminary implementation schedule is shown in Figure 7-1. Assuming that the preliminary design 

ofor+ o ir» mirl.OfH ^ tho \ a ir\ i il/H ho r'Amnloto K\ a mirl.OrH "7 
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Figure 7-1: Preliminary Implementation Schedule 

2015 2016 2017 

■ Preliminary Design. ■ 

■ Engmeenng Report. 

■ Property Acquisition. 

■ CEQA_. 

■ Permitting. 

Design-Build 

- Bidding. 

-Detailed Design.. 

- Building Permit. 

- Construction. 

-AWPF Online.♦ 

Design-Bid-Build 

- Detailed Design.. 

-Building Permit.H 

-Bidding. MtMtM 

-Construction. 

- AWPF Online.$ 
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PRELIMINARY 
NOT FOR CONSTRUCTION 

07 / 23/2014 


53 ft CONTAINER 


SODIUM HYPOCHLORITE 
DOSING PUMP 


DOSING PUMP 


SODIUM HYDROXIDE 
DOSING PUMP 



FRONT VIEW 
INCANDESCENT LIGHT 


1. REFERENCE P&ID #P14761-C01-0001. 

2. ALL WELDING TO CONFORM TO: AWS D1.1. 

3. NO VERTICAL DOWN WELDS ARE ALLOWED UNLESS 
CERTIFIED PER AWS D1.1. 

4. STITCH WELDS NOT ALLOWED UNLESS APPROVED 
BY H 2 O INNOVATION. 

5. WELDER CERTIFICATION FOR ALL WELDERS 
MUST BE PROVIDED TO H 2 O INNOVATION. 

6. BOLTS AND NUTS ARE STAINLESS STEEL TYPE 18-8 SS. 

WASHERS AND LOCK WASHERS ARE STAINLESS STEEL TYPE 18-8 SS. 
DIMENSIONS PER ASME B18.2.1. 

MECHANICAL PROPERTIES PER CONDITION CW OF ASTM F593. 
THREADS PER ANSI B1.1 CLASS 2A. 

7. ALL STAINLESS STEEL TO BE 
PASSIVATED TO ASTM 380-06. 

TEST REPORT REQUIRED. 

8. SAND BLAST TO SSPC-SSP6 FINISH. 

ACCEPTABLE FOR POWDER COAT OR PAINTING. 

9. APPLY ONE (1) COAT, WITH MINIMUM DRY FILM THICKNESS (DFT) 

PER COAT OF 4 TO 7 MILS. OF POLYAMIDE EPOXY PRIMER. 
PITT-GUARD 95-245 SERIES FROM PPF OR APPROVED EQUAL. 

10. APPLY TWO (2) COATS. WITH MINIMUM DRY FILM THICKNESS (DFT) 
PER COAT OF 2 TO 3 MILS, OF ACRYLIC ALIPHATIC URETHANE PAINT. 
PITTHANE ULTRA 95-812 SERIES FROM PPG OR APPROVED EQUAL. 

TO ACHIEVE FINAL 8 TO 13 MILS TOTAL DRY FILM THICKNESS. 

11. ALL PVC PIPE TO BE SCHEDULE 80, GRAY. U.N.O. 

PIPE MATERIAL TO CONFORM TO ASTM D-1784. 

PHYSICAL DIMENSIONS, SCHEDULES, AND TOLERANCES 
TO CONFORM TO ASTM D-1785. 

12. ALL PVC FITTINGS TO BE SCHEDULE 80, GRAY. SOCKET FITTINGS 
TO CONFORM TO ASTM D-2467. 

13. ALL PVC FLANGED CONNECTIONS TO BE VAN STONE STYLE 
WITH GLASS FILLED PVC RING, CLASS 150, U.N.O. PVC MATERIAL 

TO CONFORM TO ASTM D-1784. BOLT HOLE PATTERN PER ANSI B16.5; 
ASTM D-4024. 

14. PRIMER TO CONFORM TO ASTM-656. 

PVC SOLVENT CEMENT TO CONFORM TO ASTM D-2564. 

15. ALL GASKETS TO CONFORM TO ASTM F-447. 

16. TAP (’/a* NPT ONLY) INTO PVC / CPVC FITTING IS ALLOWED BUT ONLY 
IN SPECIFIC LOCATION WHERE NO ADEQUATE FITTING IS PROVIDED. 

17. FINISHED ASSEMBLY (WITHOUT HFUF MODULES) MUST BE 
HYDROSTATICALLY TESTED TO 70 psi. TESTING MUST BE WITNESSED 
BY AN H20 INNOVATION REPRESENTATIVE. 

18. FITTINGS PROTRUDING THROUGH THE ROOF WILL BE REMOVED FOR 
SHIPPING TO BE SITE INSTALLED. 

APPROXIMATE WEIGHT: 82.061 LBS. 
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Project: SBWR Strategic and Master Plan 

Component: Near-Term Mid-Basin IPR 


Date: 

Project Number: 


November 10, 2014 
0057-007.02 


Prepared by: AG 

AWPF Production Capacity 1.0 mgd 

Estimate Type: Conceptual Planning 


Process Cost Summary by Division 


Spec. Division 



Subtotal 


Notes 


2 - Sitework 

$ 

173,000 


3 - Concrete 

$ 

60,000 


5 - Metals 

$ 

20,000 


11 - Equipment 

$ 

3,572,000 


15 - Mechanical 

| $ - | 


16 - Electrical 

$ 

714,400 



17- l&C 

$ 

357,200 





RAW CONSTRUCTION COST 

$ 

4,896,600 




Construction Contingency 

20% 

$ 

979,000 





BASE CONSTRUCTION COST 

$ 

5,875,600 




Implementation (Program Management, Design, CEQA, Legal, CM) 

30% 

$ 

1,763,000 




Easements 


$ 

- 




Project Contingency 

10% 

$ 

763,860 





TOTAL PROJECT COST 

$ 

8,402,460 




Spec. Division 

Item Size 

Units 

Quantity 

Unit 


Unit Cost 


Total Cost 

Notes 

2 - Sitework 







$ 


173,000 


Clearing and demolition 


1 

LS 

$ 

25,000.00 

$ 


25,000 AC pavement, structural demo and clearing 


Earthwork 


1 

LS 

$ 

8,333.33 

$ 


8,000 Assume use site soil, no import 


Pavement 


1 

LS 

$ 

17,500.00 

$ 


18,000 Coleman driveway and misc patchwork 


Yard piping 


1 

LS 

$ 

15,000.00 

$ 


15,000 Minimal 300 If subsurface 


Site fencing and gates 


1 

LS 

$ 

21,200.00 

$ 


21,000 400 If chain-link fence and 3 gates 


Fire water loop 


1 

LS 

$ 

23,200.00 

$ 


23,000 400 loop and 2 fire hydrants 


Bollards 


1 

LS 

$ 

10,000.00 

$ 


10,000 20 posts 


SBWR connection 


1 

LS 

$ 

25,000.00 

$ 


25,000 Connection pipeline to Coleman Ave 


Sewer connection 


1 

LS 

$ 

15,000.00 

$ 


15,000 Connection pipeline to Coleman Ave 


Potable water connection 


500 

If 

$ 

25.00 

$ 

$ 


13,000 

3 - Concrete 







$ 


60,000 


Concrete pad and slab areas 


1 

LS 

$ 

60,000 

$ 

$ 


60,000 Slab on grade pads 

5 - Metals 







$ 


20,000 


Misc metals allowance 


1 

LS 

$ 

20,000 

$ 

$ 


20,000 

11 - Equipment 







$ 


3,572,000 


AWPF equipment incl. 1.0 

MF container, RO trailer, 

mgd 

1 

LS 

$ 

3,100,000.00 

$ 


3,209,000 Includes interconnecting pipes, skid installation,e tc. 


Control Room trailer, 
chemical dosing trailer, 
chemical storage tanks, 
break tank, product water 
tank, feed pumps, product 
water pump station 

UV disinfection system 1.0 

mgd 

1 

LS 

$ 

350,000.00 

$ 


363,000 Includes interconnecting pipes, skid installation,e tc. 


Page 1 of 4 
















Project: SBWR Strategic and Master Plan 


Date: 

Project Number: 


November 10, 2014 
0057-007.02 


Component: Near-Term Mid-Basin IPR 

Prepared by: AG 


AWPF Production Capacity 1.0 mgd 

Estimate Type:Conceptual Planning 



15 - Mechanical 



$ 


- 

$ 

16 - Electrical 



$ 


714,400 

Electrical Allowance 

20% of Division 11 (Equipment) 


20% $ 


714,400 

17 - l&C 



$ 


357,200 

l&C Allowance 

10% of Division 11 (Equipment) 


10% $ 


357,200 

EASEMENT ACQUISITION 



Total Cost 



Item Size 

Units Quantity Unit 

Unit Cost $ 


- 

$ 

ANNUAL O&M COSTS 

Amount Unit 

Value 

Cost 


Consumables 

Equipment Consumables 

Mechanical Consumables 
Instrumentation Consumables 

$ 3,572,000 

$ 

$ 357,200 

Total Consumables $ 

2% $ 

2% $ 

2% $ 


78,000 

71,000 2% of Equipment 
- 2% of Mechanical 

7,000 2% of Instrumentation 

Power Costs 

Satellite AWPF 

Horsepower 

Hours per year operation 

Annual Cost 

Total Power 


$180,000 

$180,000 Adapted from District's TM 8A 

Chemicals 

AWPF Chemicals 


Total Chemicals $ 

$ 

$ 


86,000 

$86,000 Adapted from District's TM 8A + AOP from similar 
- FAT project 

Labor Costs 

Total # Operators 

Average Annual Hours per operator 
Total Operators per year 

3 number 

2080 hrs/yr 

6240 Total hrs $ 

Total Labor $ 

75 


468,000 

40 hrs/week, 52 weeks/year 

$468,000 

Other Costs 

SBWR Water 

Industrial sewer discharge fee 

5,600 AFY 

Total Other $ 

$ 

$ 


331,000 

TBD 

331,000 Sanitary Sewer Service and Use Charges 2014-15 



TOTAL ANNUAL O&M COSTS $ 


1,143,000 
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Project: SBWR Strategic and Master Plan 

Component: Near-Term Mid-Basin IPR with New Injection Well 


Date: 

Project Number: 


November 10, 2014 
0057-007.02 


Prepared by: AG 

AWPF Production Capacity 1.0 mgd 

Estimate Type: Conceptual Planning 


Process Cost Summary by Division 


Spec. Division 



Subtotal 


Notes 

2 - Sitework 

$ 

173,000 


3 - Concrete 

$ 

60,000 


5 - Metals 

$ 

20,000 


11 - Equipment 

$ 

3,572,000 


15 - Mechanical 

$ 

1,350,000 


16 - Electrical 

$ 

714,400 


17- l&C 

$ 

357,200 




RAW CONSTRUCTION COST 

$ 

6,246,600 



Construction Contingency 

20% 

$ 

1,249,000 




BASE CONSTRUCTION COST 

$ 

7,495,600 



Implementation (Program Management, Design, CEQA, Legal, CM) 

30% 

$ 

2,249,000 



Easements 


$ 

- 



Project Contingency 

10% 

$ 

974,460 




TOTAL PROJECT COST 

$ 

10,719,060 



Spec. Division 

Item Size 

Units 

Quantity 

Unit 


Unit Cost 


Total Cost 

Notes 

2 - Sitework 







$ 


173,000 


Clearing and demolition 


1 

LS 

$ 

25,000.00 

$ 


25,000 AC pavement, structural demo and clearing 


Earthwork 


1 

LS 

$ 

8,333.33 

$ 


8,000 Assume use site soil, no import 


Pavement 


1 

LS 

$ 

17,500.00 

$ 


18,000 Coleman driveway and misc patchwork 


Yard piping 


1 

LS 

$ 

15,000.00 

$ 


15,000 Minimal 300 If subsurface 


Site fencing and gates 


1 

LS 

$ 

21,200.00 

$ 


21,000 400 If chain-link fence and 3 gates 


Fire water loop 


1 

LS 

$ 

23,200.00 

$ 


23,000 400 loop and 2 fire hydrants 


Bollards 


1 

LS 

$ 

10,000.00 

$ 


10,000 20 posts 


SBWR connection 


1 

LS 

$ 

25,000.00 

$ 


25,000 Connection pipeline to Coleman Ave 


Sewer connection 


1 

LS 

$ 

15,000.00 

$ 


15,000 Connection pipeline to Coleman Ave 


Potable water connection 


500 

If 

$ 

25.00 

$ 

$ 


13,000 

3 - Concrete 







$ 


60,000 


Concrete pad and slab areas 


1 

LS 

$ 

60,000 

$ 

$ 


60,000 Slab on grade pads 

5 - Metals 







$ 


20,000 


Misc metals allowance 


1 

LS 

$ 

20,000 

$ 

$ 


20,000 

11 - Equipment 







$ 


3,572,000 


AWPF equipment incl. 1.0 

MF container, RO trailer, 

mgd 

1 

LS 

$ 

3,100,000.00 

$ 


3,209,000 Includes interconnecting pipes, skid installation,e tc. 


Control Room trailer, 
chemical dosing trailer, 
chemical storage tanks, 
break tank, product water 
tank, feed pumps, product 
water pump station 

UV disinfection system 1.0 

mgd 

1 

LS 

$ 

350,000.00 

$ 


363,000 Includes interconnecting pipes, skid installation,e tc. 
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Project: SBWR Strategic and Master Plan 

Component: Near-Term Mid-Basin IPR with New Injection Well 

AWPF Production Capacity 1.0 mgd 

Estimate Type: Conceptual Planning 

Date: 

Project Number: 

Prepared by: 


November 10, 2014 

0057-007.02 

AG 


15 - Mechanical 


$ 


1,350,000 


Injection well 1 ea $ 

1,350,000 $ 


1,350,000 Adapted from TM.8C costs w/o contingency 

16 - Electrical 


$ 


714,400 

Electrical Allowance 

20% of Division 11 (Equipment) 

20% $ 


714,400 

17 - l&C 


$ 


357,200 

l&C Allowance 

10% of Division 11 (Equipment) 

10% $ 


357,200 

EASEMENT ACQUISITION 


Total Cost 



Item Size Units Quantity Unit 

Unit Cost $ 


- 

$ 

ANNUAL O&M COSTS Amount Unit 

Value 

Cost 


Consumables 

Equipment Consumables $ 3,209,000 

Mechanical Consumables $ 1,350,000 

Instrumentation Consumables $ 357,200 

Total Consumables $ 

2% $ 

2% $ 

2% $ 


98,000 

64,000 2% of Equipment 

27,000 2% of Mechanical 

7,000 2% of Instrumentation 

Power Costs 

Satellite AWPF Horsepower 

Hours per year operation 

Annual Cost 

Total Power 


$180,000 

$180,000 Adapted from District's TM 8A 

Chemicals 

AWPF Chemicals 

Total Chemicals $ 

$ 

$ 


86,000 

$86,000.00 Adapted from District's TM 8A + AOP from similar 
- FAT project 

Labor Costs 

Total # Operators 3 number 

Average Annual Hours per operator 2080 hrs/yr 

Total Operators per year 6240 Total hrs $ 

Total Labor $ 

75 


468,000 

40 hrs/week, 52 weeks/year 

$468,000 

Other Costs 

SBWR Water 5,600 AFY 

Industrial sewer discharge fee 

Total Other $ 

$ 

$ 


331,000 

TBD 

331,000 Sanitary Sewer Service and Use Charges 2014-15 


TOTAL ANNUAL O&M COSTS $ 


1,163,000 
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1. Introduction 

1.1 TM Purpose 

The purposeofthis Fast-Track Pipeline Indirect Potable Reuse (IPR)Studyistofurtherdeveloptheconcept 
of implementing a “quick implementation” project to assist in maintaining water levels in the main 
groundwater basin until a permanent IPR project can be brought on-line. This technical memorandum 
(TM) is developed as pa rt of the Strategicand MasterPlan, which was prepared by the City of San Jose 
(San Jose) in partnership with the Santa Clara Valley Water District (SCVWD or District), to evaluate how 
recycled water produced from the San Jose/Santa Clara Regional Wastewater Facility (SJ/SC RWF) could 
be used to meet the Strategic Plan recycled water goals. These goals are summarized in Table 1-1: 
Strategic Plan Recycled Water Targets 


Year 

Baseline Use, AFY 

Additional Strategic Plan 

Total Recycled Water Use, 



Recycled Water Targets, 

AFY 



AFY 


2025 

15,000 

25,000 

40,000 

2035 

15,000 

35,000 

50,000 


Note: These targets are based on a baseline county-wide recycled water use of 15,000 AFY (SCVWD 2010 Urban 
Water Management Plan rounded to the nearest thousand). 

Source: SBWR Strategic and Master Planning Report (RMC/CDM Smith, 2014). 

to maximize the benefit of the Silicon Valley Advanced Water Purification Center (SVAWPC) 


Table 1 -1: Strategic Plan Recycled Water Targets 


Year 

Baseline Use, AFY 

Additional Strategic Plan 

Total Recycled Water Use, 



Recycled Water Targets, 

AFY 



AFY 


2025 

15,000 

25,000 

40,000 

2035 

15,000 

35,000 

50,000 


Note: These targets are based on a baseline county-wide recycled water use of 15,000 AFY (SCVWD 2010 Urban 
Water Management Plan rounded to the nearest thousand). 

Source: SBWR Strategic and Master Planning Report (RMC/CDM Smith, 2014). 


This TM presents the concept for this fast track temporary IPR concept, including source analysis, 
alternative alignment review, a conceptual cost estimate, permitting, implementation schedule, and next 
steps. 

1.2 TM Background 

The Strategicand Master Planning program described a potential long-term potable reuse plan that 
included a potential 5-mgd mid basin injection IPR project in the City of Santa Clara. This mid basin potable 
reuse project would produce purified recycled water at a new, 5 mgd centralized AWPF located adjacent 
to the existing SVAWPC which providesTDS reduction forthe South Bay Water Recycling’s (SBWR) non- 
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potable reuse (NPR) system. The SVAWPC is located in San Jose next to the San Jose/Santa Clara Regional 
Wastewater Facility (SJ/SC RWF). 

The 5 mgd facility would be the second phase of a larger potable reuse system that would eventually treat 
up to about 30 mgd for potable reuse in the Los Gatos area. The water would be conveyed through a new 
pipeline to serve a combination of mid-basin injection and surface spreading at the Los Gatos recharge 
ponds, and potentially to direct potable reuse in the District’s Central Pipeline. The recommended potable 
reuse program is presented in the SBWRStrategicand Master Planning Project Report (RMC/CDM Smith, 
2014). 

The concept explored in this TMisa quick implementation, short-term I PR project that would include a 
temporary pipeline to transport up to 9 million gallon per day (mgd) of purified recycled water to recharge 
the groundwater basin through the Los Gatos ponds. This project would provide an emergency drought 
proofwatersupply, and would demonstrate thefeasibility of IPRusing the Los Gatos pondsfor potable 
reuse in support the development of the long-term potable reuse program. This project would be 
developed as a temporary project since it would eventually be replaced by the larger, permanent potable 
reuse projectatthe Los Gatos ponds identified as part oftheStrategicandMasterPlanning prog ram. 

1.3TM Organization 

ThisTMisorganizedasfollows: 

1. Introduction 

2. Project Concepts 

3. Engineering Considerations 

4. Permittingand RegulatoryConsiderations 

5. Conceptual Alignment Evaluation 

6. Alignment Evaluation 

7. Fast-Track Pipeline Conceptual Project 
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2. Project Concepts 

The concept for an IPR project in the Los Gatos pond area has been developed as part of the SBWR 
Strategicand Master Planning project. This part of the overall potable reuse project concept is to recharge 
the region’s main groundwater basin with purified recycled water. The water would be percolated or 
injected into the groundwater aquifer and extracted from the basin through existing extraction wells and 
used forthe potable watersupply. Since the IPR project concept includes recharging the groundwater 
basin with injection wells in addition to percolation, advanced water purification treatment would include 
reverse osmosis (RO)and an advanced oxidation process (AOP), which is required by the Groundwater 
Reuse Regulations for groundwater replenishment with subsurface application. 

At this time, it is envisioned that the District would pursue both short-term and long-term IPR project. The 
short-term projects would be temporary projects that would eventually be replaced by the long-term 
projects. The long term projects would consist of a satellite 5 mgd project in the Ford Pond area and a 
29 mgd projectthat would convey purified recycled waterfrom a centralized AWPF to the Los Gatos ponds 
area. 

2.1 Long Term IPR Project Concept 

Apermanent long term IPRproject is included as part ofthe recommended plan for potable reuse in the 
SBWR Strategic and Master Planning Report. The long-term potable reuse plan (see Figure 2) includes 
implementation of indirect potable reuse at the Los Gatos Recharge ponds. The Ford Pond project is 
Phase 1 of the IPR program and is a standalone facility located in the Ford Pond area ofthe Coyote Valley. 
The long term IPR program includes a strategy to build a pipeline to convey purified recycled waterfrom 
a future centralized AWPF to the Los Gatos recharge ponds. This long-term IPR program would be 
implemented in thefollowing phases. NotethatPhase 1 is thesatellite project in the Ford Pond area. 

Phase 2- 5 mgd of new centralized AWPF, 3.2 miles of 42 inch diameter and 4.4 miles of 18 inch 
diameterpipelines to the Santa Clara Mid Basin area, and approximately nine injection wells 
Phase 3- expansion of the AWPF to 25 mgd, an 11.3 mile, 36 inch diameterextension ofthe 
conveyance pipeline to the Los Gatos ponds, and modifications to the Los Gatos ponds to accept 
recycled water. 

Phase 4-expansion ofthe AWPF to 29 mgd and implementation of a connection from the recycled 
water pipeline to the District’s raw water Central Pipeline forpotable reuse orthe construction 
of additional injection wells west of the Los Gatos ponds for continuing IPR. 

Figure 2-1 shows the majorfacilitiesand the phasing forthe District’s potable reuse program asenvisioned 
by the Strategic and Master Planning Program. 
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Figure2-1: Long-Term Potable Reuse Project Concept 
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2.2 Fast Track Project Coordination with the Long Term IPR Project 

Because of the currentdroughtand the pressure on the area’s watersupply, the District is considering 
ways to implement portions of the long term potable reuse program earlierthan previously planned. One 
idea is to implement a potable reuse project early to provide drought relief by using the existing treatment 
capacity at the SVAWPC and constructing a fast track pipeline to convey the purified recycled water for 
groundwater recharge at the Los Gatos ponds. This project would maximize the use of existing SVAWPC 
treatment facilities as well as the existing percolation facilities at the Los Gatos Ponds. To connect these 
existingfacilities inashort period ofti me, the Districtisconsideringconstructionofatemporary pipeline 
from the SVAWPC to the Los Gatos ponds. The temporary pipeline would be constructed above ground 
to avoid the cost and time required to construct an in-ground pipeline. ThisTM investigates the issues 
involved with repurposing the SVAWPC and constructing a temporary conveyance pipeline to the Los 
Gatos ponds, including alignments, costs and permitting challenges. 
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2.3 Similar Fast-Track Pipeline Project (Wichita Falls) 

To provide informationas to whethera temporary aboveground pipeline isfeasible, a search of similar 
projects in the United States was conducted. While not exactly the same because itwas constructed in 
relatively undeveloped area asopposed to through the middleofa large metropolitan area, the Wichita 
Falls project in Texas was identified asa similartemporary fast-track recycled water pipeline projectto 
serve potable reuse. The project constructed 63,000 linear feet of 27-inch diameter HDPE in 4 months. 
The construction cost was $13 million. The pipeline transports disinfected effluent from the River Road 
Wastewater Treatment Plant along the Holiday Creek Trail to the Cypress Water Treatment Plant where 
it is treated with microfiltration (MF)and reverse osmosis (RO)and blended 50/50 with lake water. Figure 
2-2 shows the alignment of the Wichita Falls Fast-T rack Pipeline. Figure 2-3 shows the HDPE string after it 
has been fused and strung out across a field. Figure 2-4 shows the HDPE pulled into place along the creek 
trail. The capacity required three 27-inch diameter pipes side by side. 

Figure 2-2: Wichita Falls Fast-T rack Pipeline Alignment 
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Figure 2-3: Fused String of 27-inch HDPE Ready to Pull into Place 



Figure 2-4: HDPE Pipe Pulled into Place along the Creek Trail 
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3. Engineering Considerations 

This section highlights the engineering considerations involved with implementing a fast track pipeline, 
including the use of the existing SVAWPC to supply recycled water, what recycled water capacity would 
be available, potential pipe materials for the temporary pipeline, and the construction issues impacting 
temporary versus permanent construction methods, including tunneling/boringfor road crossings, 

3.1 Silicon Valley Advanced Water Purification Center (SVAWPC) 
Impacts 

The existing SVAWPC is now in operation (see Figure 3-1). The purpose of the SVAWPC is to reduce the 
salt concentration in the SBWR system to approximately 500 mg/L. The facility is located adjacent to the 
San Jose/Santa Clara Water Reclamation Plant. The capacity of the plant is currently 8 mgd, with space 
to add an additional RO train to increase the capacity to 9 mgd of plant effluent. 

Figure 3-1: Silicon Valley Advanced Water Purification Center 



To implement a fast track project quickly, there isn’t time to construct new advanced treatment capacity. 
Therefore, one idea being considered is to repurpose the SVAWPC plant from supplying demineralized 
water to the SBWR distribution system to providing waterto the Los Gatos ponds via the fast track project 
pipeline. The SVAWPC includes MF, RO, UV process as well as an existing effluent PS that pumps 
demineralized water into the SBWR distribution system. The product water from the SVAWPC is blended 
with non-potable recycled water in the SBWR system to reduce the TDS delivered to the end users. Since 
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the demineralized water is blended with Title 22 reclaimed water, the SVAWPC product water isn’t 
currently stabilized priortothe blending. The blending ofthe lowTDS waterwith the Title 22 reclaimed 
wateraccomplishes the stabilization by adding TDS and alkalinity to the demineralized water. 

To repurpose the SVAWPC to be used as a treatment system for water delivered to the Los Gatos 
spreading ponds now and to provide flexibility for future operations, the following modifications 
potentially could be required: 

1. 1 mgd Expansion of RO system (optional) 

2. Addition of Advanced Oxidation (optional) 

3. Construction of a new PS to pu mp to Los Gatos 

4. Stabilization ofthe product water atthe plant 

5. Operating system modifications 

Also, provisions would need to be made to provide flexibility to toggle the product water between the 
pipeline to Los Gatos ponds and the SBWR recycled water system (TPS clear well). SBWR 

RO Expansion 

The current SVAWPC has a capacity of 8 mgd. There is space to install another 1 mgd of RO capacity, 
increasingtheplantcapacityto9mgdofproductwater.Thisworkwould beoptionalifthe8mgd capacity 
isadequateforthefasttrack project. RO expansion will not be included in Fast Track project or the cost 
estimates in Section 5 since the District is already planning on adding this capacity. 

Advanced Oxidation 

An advanced oxidation (AOP) process is specifically not required by the Groundwater Reuse Regulations 
for “percolation” only recharge projects, so significant modifications to the existing SVAWPC disinfection 
system should not be required to meet the DDW requirements. AOP would be required forthe future 
Phase 4 discharge of recycled water into injection wells because ofthe absence of soil aquifer treatment 
(SAT)thathelpremoveTOCandCECs. The only currently permitted projectto percolate AWPF waterwith 
reverse osmosis to percolation ponds is Orange County Water District’s Groundwater Replenishment 
System which does treat the effluent with AOP prior to spreading atthe percolation ponds. Since the 
project also includes groundwater injection, the AOP was included for the percolation discharge as well 
to supply to same high quality waterto all of their constituents. Therefore, AOP will be considered an 
optional modification forthe Fast Track project.. The following describes what would be needed to modify 
the current UV system for adding AOP in the future. 

The SVAWPC currently utilizes UV to disinfect the product water priorto blending with the Title22 non 
potable water. The existing UV system is similar to a UV-AOP with the exception that more UV light is 
needed and peroxide has to be added prior to the UV system to perform the advanced oxidation. To 
increase the UV light, additional vessels are required. The additional vessels are typically added above 
the each other to minimize space requirements. The District is already involved in testing UV-AOP at the 
SVAWPC so the sizing of a modified UV system will be defined from the testing. Figure 3-2 below shows 
the current SVAWPC UV disinfection system (left) with a single UV vessel and a similar UV-AOP system 
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(right) with three stacked vessels. AOP costs are referenced, but will not be included in the Section 5 cost 
estimates. 


Figure3-2: Existing UVSystem and UV-AOP System (Optional) 



New Product Water Pump Station 

A new temporary pump station constructed at the SVAWPC site adjacent to the existing SBWR 
transmission pump station (Figure 3-3) may be needed to allow waterto be pumped to the Los Gatos 
ponds. With proper metering and valves at the existing pump station, it would be possible to operate 
both systems at the same time depending on the District’s and SBWR needs. 

Figure 3-3: Existing SBWR Transmission Pump Station 
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Product Water Stabilization 

Stabilization of the SVAWPC product water using lime or a blend of sodium hydroxide/calcium chloride 
will be required tostabilize the watergoing to the LosGatos ponds. Stabilization ofthewateris required 
by the reuse regulations and will also allow standard pipe materials as discussed below. Lime is currently 
used as the West Basin and the Groundwater Replenishment System projects in Southern California. The 
sodium hydroxide/calcium chloride chemical addition has been implemented atthejust completed Leo J. 
Vander Lans water treatment plant in Long Beach, California. The stabilization could occur at or after the 
newpumpstation. Ifthewaterisstabilized priorto the effluent pumpstations, itwouldnotbe conducive 
to sending water to both the SBWR and the Los Gatos ponds simultaneously. Stabilizing the water at the 
new pump station or after the new pump station would facilitate sending water to both systems. See 
Figure 3-4foran example ofa lime stabilization system and Figure 3-5fora sodium hydroxide/calcium 
chloride chemical additionalsystems. 


Figure 3-4: Lime Stabilization System 



Figure 3-5 Lime Stabilization System 
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Plant SCADA System Modifications 

Modifications to the existing SVAWPC plant operating system would be required to incorporate both the 
new pump station and the product water stabilization chemical systems into the existing SVAWPC. These 
changes should not be significant and can be seamless incorporated into the existing SCADA system. 

3.2 Temporary versus PermanentConstruction 

Thefasttrack pipeline could be installed asa temporary pipelineontopofthegroundorasa permanent 
pipeline installed in the ground using conventional construction techniques. The temporary pipeline could 
be constructed faster because less digging would be required but an in-ground pipeline would be more 
permanent and reduce the chance of the pipeline being a stranded asset. Because of the fast track 
schedule in which this pipeline must be constructed, the temporary concept would be favored except for 
road crossings where alternative construction methods such as tunneling orboring will be required. 

The temporary pipe could be installed above the ground with proper restraint to keep the pipe from 
moving when underpressure. Thealignmentwould typically be outofa travel or bike path. Forcreekor 
river alignments, the pipeline would be best installed above the high water line or on the side of a concrete 
drainage channel. A temporary pipe installed below a creek or river water surface could float or be 
damaged by moving water in the waterway. 

3.3 Capacity from the SVAWPC 

Thefasttrack pipeline could be sized forthe currentSVAWPC capacity of 8-9 mgd. The 9 mgd pipeline 
would have a nominal minimum diameterof 24-30 inches (See Section 3.4 below). This fast-track concept 
will include a pipeline designed for 9 mgd. 

3.4 Pipe Materials (HDPE vs Aluminum vs Steel vs DIP) 

Piping typically available in the 24-30 inch diameter size range required includes HDPE, fusible PVC, 
aluminum, steel, and ductile iron pipe (DIP). At 9 mgd (6,250 gpm)from the SVAWPC, the anticipated 
system pressure will be 151 psi. The minimum pipeline pressure should be 160 psi to meet this anticipated 
pumping head from the SVAWPC located at elevation 5 to the Los Gatos Ponds located at elevation 225. 

HDPE 

High density polyethylene (HDPE) pipe isavailablefrom ISCOand CP Chem. The local HDPE distributoris 
P&F Distributors. Rain For Rent (RFR) also provides long-term leases for HDPE and aluminum pipe. For 
HDPE, the following material parameters apply: 

Nominal Diameter = 24 inches 

Maximum Pressure = DR 11 with a 200 psi rating (DR 17 has a max. pressure of 160 psi) 

Butt Fused Joints 

Weight = 146.80 Ibs/ft 

Joint Length = 50 foot sticks 

Minimum Allowable Bending Radius = 300 feet 
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As with the Wichita Falls example described above, HDPE pipe can be installed above ground using fusion 
bonded joints as shown in Figure 3-6. Fusion bonded joints don’t leak and can transmit longitudinal 
stresses along the pipe which reduce the design requirements for pipe restraint. HDPE pipe is also UV 
resistant, but would need to have appurtenances installed to mitigate the temperature elongation 
between daily and seasonal high and low temperatures. 

Figure 3-6: HDPE Pipe Being Fused Priorto Pulling Into Place 



Fusible PVC 

Fusible polyvinyl chloride (PVC) pipe is available from Underground Solutions, Inc. in size ranges from 
4 inches to 42 inches in diameter. Fusible pipe is similarto regular PVC pipe, but has butt fused joints 
instead of bell type push-on joints (See Figure 3-7). The following material parameters apply: 

Inside Diameter = 29.29 inches 
Maximum Pressure = 165 psi (DR25) 

Butt Fused Joints 

Weight = 80.14 Ibs/ft 

Joint Length = 20 foot sticks 

Minimum Allowable Bending Radius = 667 feet 
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Figure 3-7: Fusible PVC Installed Above Ground 



Fusion bonded PVC would have the same longitudinal restraint as HDPE but PVC pipe might need to be 
painted to reduce the impact of UV rays from the sun if installed above ground for long periods of time. 

Aluminum 

Aluminum irrigation pipe (Figure 3-8) is very light weightso it can be easily transported and set in place. 
Unfortunately, it has a maximum size of 12-inch diameter. The project would require three 12-inch 
diameter pipes to provide same capacity, or more booster pumps. The pipe is brittle and subject to 
vandalism. The pipe is grooved with Victaulic elbows and couplings. It has been reported the couplings 
can leak if not properly installed. Aluminum pipe is not recommended for the fast track project due to 
the potential leakage of recycled water from the joints. 

Figure 3-8: “Rain for Rent” Aluminum Pipe 
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Steel 

Welded steel pipe (WSP) is readily available in the size range required but is very heavy. For steel pipe, 
the following material parameters apply: 

Interior Diameter = 30” 

Wall thickness = 0.25” 

Maximum Pressure = 300 psi 
Welded, restrained gasket or flanged 
Weight=79.5 Ibs/ft (79.5x20= 1590 lbs) 

Length = 20 foot sticks 

Minimum Allowable Bending Radius = 345 feet 

Due to the heavy weight of the pipe, the need to weld or restrain the joints, steel pipe is more suitable 
for permanent installations or for tunneling and borings under road crossings. 

Ductile Iron Pipe 

Ductile iron pipe (DIP) is readily available in thesize range required but is very heavy. Forsteel pipe, the 
following material parameters apply: 

Interior Diameter = 30” 

Maximum Pressure = 250 psi 
Restrained Gasket or Flanged 
Weight=227 Ibs/ft (3590+495=4085 lbs) 

Joint Length = 18 foot sticks 

Minimum Allowable Bending Radius = 345 feet 

As with steel pipe, due to the heavy weight of the pipe, the need to restrain the joints, DIP pipe is more 
suitable for permanent installations. 

Other 

There are a variety of pipes that have self-restrained jointsand locking gaskets, butthey are generally 
limited to 16-inches in diameter and smaller. Examples are provided below, but none of these pipe types 
are thought to be applicable for the fast track pipeline. 

Certa-LocYelomine. Certa-LokYelominehasa self-restrained joint using splines that lockthejointso that 
the spigot will not slideout of the rubber-gasketed bell. The maximum diameter is 16-inches but it is not 
readily available in the larger sizes. The pipe has a maximum pressure of 200 psi. The pipe has been used 
fortemporary waterand slurry transport in the mining industry so it is strong but somewhat brittle. The 
pipe comes in 40-foot long sticks. 

Diamond Lok-21 . Diamond Lok-21 uses a locking gasket to provide restraint but it is too small with a 
maximum diameter is 16”. Again this pipe is strong but is somewhat brittle. 
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Lay-flat Hose. Lay-flat hose would work comes in a variety of sizes, is very easy to roll out, and when flat 
requires little room, but would be extremely subject to vandalism. 

3.5 Tunneling/HDD Under Roads/Bridges 

Even though there are methods to install the fast track pipeline above ground, there are specific instances 
where even a temporary pipeline would need to be installed in a more permanent type of installation. 
This would include primarily road and stream crossings. For at grade road crossings, tunneling or boring 
would be required. For road crossings where there are bridges overthe pipeline alignment, eitherthe 
above ground installation can continue underthebridgeor it might be acceptable to hang the pipefrom 
the bridge itself. 


December 2014 (ADMINISTRATIVE DRAFT) 


Page 17 




Fast-Track Pipeline Indirect Potable Reuse Study 

SBWR Strategic and Master Planning 

THIS PAGE LEFT INTENTIONALLY BLANK 


December 2014 (ADMINISTRATIVE DRAFT) 


Page 18 




Fast-Track Pipeline Indirect Potable Reuse Study 

SBWR Strategic and Master Planning 

4. Permitting and Regulatory Considerations 

This section includes a brief discussion of the permitting and regulatory considerations that could impact 
the implementation of a fast track pipeline and potable reuse project. 

4.1 Final Groundwater Replenishment Regulations 

Any fast track project to the Los Gatos ponds would need to meet the same Division of Drinking Water 
(DDW) requirements as any potable reuse project. The potable reuse requirements are summarized in 
the Strategic and Master Planning Report (RMC/CDM Smith, 2014) document prepared for the District. 
The primary focus of the DDW requirements is to protect public health. Regarding DDW requirements, at 
a minimum, there might be some opportunity forfast tracking the permit process. Due to the interim 
nature of this fast-track concept, DDW might be persuaded to waive the AOP portion of the requirements, 
recognizing that AOP is a barrier to chemical compounds (CEC’s) that pose a long-term health risk, but in 
the shorter term do not pose an public health issue. 

Groundwater modeling of the recycled water in the Los Gatos ponds would be required. If leakage of 
recycled waterintothe Los Gatos creekwas shown in the modeling, then additional discharge permits 
would be required. As noted above, exceptforthe addition of advanced oxidation and product water 
stabilization, the current SVAWPC facilities should be appropriate for percolation at the Los Gatos ponds 
or for injection in the adjacent area. 

4.2 California Environmental QualityAct(CEQA)andNEPA 

The California Environmental Quality Act (CEQA) was enacted in 1970 for the purpose of providing 
decision-makers and the public with information regarding environmental effects of proposed projects; 
identifying means of avoiding environmental damage; and disclosing to the public the reasons behind a 
project’s approval even if it leads to environmental damage. CEQA applies only to discretionary 
government activities, referred to as “projects.” Under CEQA, a project is defined as the whole of an 
action, which has the potential for resulting in either direct physical change in the environment or a 
reasonable foreseeable indirect physical change in the environment. Once a determination has been 
made that a project exists, there are three basic levels of environmental documentation: 

Exemption 

Negative Declaration (includes those with or without mitigation) 

Environmental Impact Report (EIR) 

Thefirststepof the CEQA process is to see if the proposed activitiesare specifically identified as being 
exemptfrom CEQA under Article 18 of the CEQA Gu idelines (i.e., Statutory Exemptions) and categories of 
activities that are recognized under CEQA as generally having no significant effect on the environment 
pursuant to Article 19 of the CEQA Guidelines (i.e., Categorical Exemptions). If it can be concluded that 
the proposed project falls underthe class of exempt projects, then an exemption from CEQA would be 
prepared. 
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However, if the Lead Agency under CEQA (the Lead Agency is the public agency which has the principal 
responsibility for carrying out or approving the project) determines that an exemption does not apply, 
then an Initial Study (IS) to support a Negative Declaration (ND) or Mitigated Negative Declaration (MND) 
would need to be prepared to analyze whether the implementation of the proposed project 
(i.e., construction and operation) would have the potential to result in a significant impact upon the 
environment. Should the IS analysis conclude that all impacts associated with the proposed project are 
less than significantor can be mitigated toa level that is less thansignifi cant, eitheraNDorMND can be 
prepared. IfthelSanalysisfindsthattheprojectmayresultinsignificantimpacts.preparationofanEIR 
would be required. 

4.3 Impact of Emergency Drought Proclamation 

The impact of the State’s emergency drought proclamation is unknown. The severity of the current 
drought might enable the project applicant to fast track certain permits, but it doesn’t seem likely that 
wholesale exemptions from permits will be allowed. This could change over time, and the District’s 
permitting group should follow what is going on in the State Legislature to ascertain the potential impacts 
to a fast track project. 
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5. Conceptual Alignment Evaluation 

This section provides an evaluation of the conceptual alignments for the temporary pipeline. 


5.1 Coyote Creek/Los Gatos Creek 

This potential alternative alignment is a stand-alone pipeline routed in the creek alignment of 
Coyote Creek and Los Gatos Creek. The length of the pipeline would beabout 17.2 miles. The orderof 
magnitude construction costwould be $52.9 million. The pipeline alignment is shown in Figure 5-1. 


Figure 5-1: Coyote Creek/Los Gatos Creek Alignment 
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From the Los Gatos Ponds the pipeline would be laid along the edge of the creek trail. The pipeline would 
follow Los Gatos Creek trail north, crossing under San Tomas Expressway overpass, the Highway 17 
overpass, and the Highway 280 overpass at grade. The alignment would join the Guadalupe Creek Trail at 
John Street and Autumn Street, following Guadalupe Creek Trail north crossing under the 280 overpass 
toTaylorStreetorHedding Street. The pipeline would leave the trail atTaylorStreetorHedding Street, 
being buried in the street using open cut construction, tunneling under Highway 87 on TaylorStreet or 
Hedding Street, traveling east on TaylorStreet or Hedding Street to Highway 101. The pipe would tunnel 
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under Highway 101 on Taylor Street or Hedding Street/Berryesa Road, traveling east on Taylor Street or 
Berryesa Road to Coyote Creek Trail. Turning north on the Coyote Creek Trail at grade, the pipeline would 
crossundertheHighway880overcrossing,theTrimble Roadovercrossing, theTasman Drive overcrossing 
and the Route 237 overcrossing to McCarthy Lane at the main SJ WPCP. The pipeline would turn weston 
McCarthy Lane through sludge drying beds to Zanker Road where it would turn south on Zanker Road to 
the SVAWPC. 

The advantages and disadvantages of this alignment are shown in Table 5-1. 

Table 5-1: Coyote Creek /Los Gatos Creek Alignment 


Advantages 

Disadvantages 

• Creekalignmentcomesupadjacentto 

• Requires2.6milesof buried pipeline 

SVAWPC 

tunneling under Highways 87 and 101 

• Shorter Coyote Creek alignment alternative 

• Limited trails in Coyote Creek reach 

• More public right-of-way available than 

• Trail and bankalignmentsubjectto 

Coyote Creek alignment 

vandalism 

• Creek channel alignment may cause flow 
blockages or damage pipe 

• Creekchannelalignmentrestricts 
maintenance access 

• Potential impact to trails/bike paths 

• Maintenance/rental cost is high - approx. $1 
million per month. 


5.2 Guadalupe River/Los Gatos Creek 

This potential alternative alignment is a stand-alone pipeline routed in the creek alignment of Los Gatos 
Creek and Guadalupe River. The length of the pipeline would be about 17.8 miles. The magnitude 
construction cost would be $54.3 million. The pipeline alignment is shown in Figure 5-2. 

From the Los Gatos Ponds the pipeline would be laid along the edge of the creek trail. The pipeline would 
follow Los Gatos Creek trail north, crossing under San Tomas Expressway overpass, the Highway 17 
overpass, and the Highway 280 overpass at grade. The alignment would join the Guadalupe Creek Trail at 
John Street and Autumn Street, following Guadalupe Creek Trail north crossing under the Highway 280 
overpass, the Highway 880 overpass, the Highway 101 overpass, the Trimble Road overpass, the 
Montague Expressway overpass, the Tasman Drive overpass, and the Route 237 overpass to El Dorado 
Street in Alviso. The pipeline would leave the trailat El Dorado Street, being buried in City streets using 
open cut construction, traveling northeast on El Dorado Street, north on 1 st Street, southeast on 1 st Street 
to Grand Blvd. At Grand Blvd, the alignmentturns east on Los Esteros Road to Mike Tocce Lane, then 
southeast on Mike Tocce Lane, crossing Zanker Road to the SVAWPC. 

The advantages and disadvantages of this alignment are shown in Table 5-2. 
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Figure 5-2: Guadalupe River/Los Gatos Creek Alignment 
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Table 5-.2: Guadalupe River/Los Gatos Creek Alignment 


Advantages 

Disadvantages 

• Leasttime to implement-probably4 

• Requires 2.1 miles of buried pipeline in 

months 

Alvisoto connect Guadalupe Riveralignment 
to SVAWPC 

• Moderate pipe material cost- $6 to $9 

• 24% of the alignment does not have trails 

million 

available-must use cut and cover in public 
streets 

• 76% of the alignment has trails available 

• Creek channel alignment may cause flow 
blockages or damage pipe 

• Trail and bankalignmentsubjectto 
vandalism 

• Maintenance/rental cost is high - approx. $1 
million per month. 
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5.3 Guadalupe River to the Central Pipeline 

This potential alternative alignment is a stand-alone pipeline routed in the creek alignment of Los Gatos 
Creek and Guadalupe River. The length of the pipeline would be about 9.7miles. The magnitude 
construction cost would be $36.3 million. The pipeline alignment is shown in Figure 5-3. 


Figure 5-3: Guadalupe River/Central Pipeline Alignment 
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The pipeline would connectto the Central Pipeline turnout at the valve structure just north of Highway 
87 on the Guadalupe RiverTrail. The pipeline would follow Guadalupe Rivertrail north, crossing underthe 
Hedding Street overpass, the Highway 880 overpass, the Highway 101 overpass, the Trimble Road 
overpass, the Montague Expressway overpass, the Tasman Drive overpass, and the Route 237 overpass 
to El Dorado Street in Alviso. The pipeline would leave the trail at El Dorado Street, being buried in City 
streets using open cut construction, traveling northeast on El Dorado Street, north on 1 st Street, southeast 
on 1 st Streetto Grand Boulevard. At Grand Boulevard, the alignment would turn east to Los Esteros Road 
to Mike Tocce Lane at the main WPCP, turn southeast on Mike Tocce Lane, crossing Zanker Road to the 
SVAWPC. 

The advantages and disadvantages of this alignment are shown in Table 5-3. 
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Table 5-3: Guadalupe River/Central Pipeline Alignment 


Advantages 

Disadvantages 

• Shortest new pipeline alignment 

• Lowest implementation cost 

• 80% of the alignment has trails available. 

• Utilizes existing infrastructure (Central 
Pipeline and Los Gatos outlet) 

• Significant existing public right-of-way 

• Potential PermanentAlignment 

• Creek alignment is subject to vandalism. 

• Potential impact to trails/bike paths 

• Trail alignment subject to vandalism 

• DDW approval required for connecting 
recycled water pipe to Central pipeline 

• Maintenance/rental cost is moderate - 
approx. $0.5 million per month 

• Potential USACE permit required 

• Potential CDFG stream alternation permit 
required 


5.4 San Tomas Aquino Creek 

This potential alternative alignment is a stand-alone pipeline routed along street right of way in the north 
and in the San Tomas Aquino creek for much of the alignment.. The length of the pipeline would be about 

16.4 miles. The magnitude construction cost would be $44.6 million. The pipeline alignment is shown in 
Figure 5-4. 

The middle portionofSanTomasAquinoCreekrunsunderoralongsideSanTomas Expressway. AtCabrillo 
Avenue the creek starts running under the median of the expressway until Williams Road. Some portions 
are partially exposed, but much is completely underground. From Williams Road the creek runs along the 
west side of the expressway until Bucknall Road. From there it leaves the expressway and enters the hills. 
The San Tomas Aquino bike trail follows the creekfrom the Bay to El Camino Real Avenue. 

The ad vantages and disadvantages of this alignment are shown in Table 5-4. 
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Figure 5-4: San Tomas Aquino Creek Alignment 
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T able 5-4: San T omas Aquino Creek Alignment 


Advantages 

Disadvantages 

• Shorter time to implement- probably 4 to 6 

• Requires confined space construction in 

months. 

storm drain conduit underfreeway 

• Moderate pipe material cost- $6 to $9 

• South ofBudd Ave will require some buried 

million 

construction to Los Gatos ponds 

• 30% of the alignment has trails available 

• Storm drain channel alignment may cause 
flow blockages or damage pipe 

• Option to stop at mid-basin injection zone 

• 70% of the alignment has potential 
maintenance access road available 

• Closerto Santa Clara mid basin injection 

• Less potential for public impact 

• Not listed asaUSACOE Navigable Waterway 

• No CWA 404 permit required 

• Storm Drainalignmentsubjectto vandalism 
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5.5 Existing SBWR NPR System/Public Streets 

This potential alternative alignment is a combination of existing SBWR pipelines and a new stand-alone 
pipeline from the existing SBWR system to the Los Gatos ponds. Conceptually, th is alternative alignment 
would use a portion of the existing SBWR NPR system to convey the 9 mgd of SVAWPC water directly to 
a new pipeline and on to the Los Gatos ponds for potable reuse. The Los Gatos pipeline connection could 
be made ateitherthe intersection of MissionStand4 th St oratthe intersection of SenterRoad and Alma 
Ave. Approximately 8.5 miles of the SBWR transmission main would need to be re-purposed. The 
dedicated portion of the SBWR distribution system would also need to be isolated from the rest of the 
SBWR system which would continue to serve current demands using T22 water without the current partial 
demineralization. 

If this portion ofthe SBWR distribution system is repurposed, then theexisting demands along the pipeline 
could be supplied with the highly purified water from the SVAWPC or would need to revert to their backup 
potable supply. 

If the SVAWPC could serve the demands of both the NPR and Los Gatos IPR program, then the water 
quality served to the NPRcustomers would be impacted since the waterquality would changefrom the 
currentT22 reclaimed waterwith a TDS of about500 mg/L to the stabilized SVAWPC waterwith a TDS 
below 100 mg/L. For customers in the remainderof the SBWR system, the TDS would rise to 700-750 
mg/L because there wouldn’t be any partial demineralization from the SVAWPC. 

Aboosterpumpstation may be required to pump thewaterfromtheSBWR connection to the LosGatos 
ponds. The SBWR Zone 1 low water level hydraulic elevation at the connection would be approximately 
elevation 230 while the Los Gatos ponds also have an elevation of about 230. The repurposed pipeline 
would also need to be dedicated fora set period of time and couldn’t be switched from one source to 
another because of potential issues with changing water quality, flushing of the pipeline, and other 
regulatory requirements that might be included in the reuse permit. 

There are no creeks or rivers that would connect the SBWR system to the Los Gatos ponds, therefore a 
new buried pipeline could need to be constructed from the turnout on Senter Road to the ponds. The 
alignmentwould be buried using open cutconstructionortunneled. The pipeline would connect to the 
Los Gatos Pond discharge and travel weston Division Street to Winchester Boulevard. The alignment 
would turn north on Winchester Boulevard to Hamilton Avenue, turn east on Hamilton Avenue to 
Meridian Avenue, cross Los Gatos creek with a trenchless crossing or attached to the Hamilton Avenue 
bridge, continue on Hamilton Avenue to Meridian Avenue, turn north on Meridian Avenue to Minnesota 
Avenue, turn east on Minnesota Avenue (West Alma Avenue) with a trenchless crossing under Highway 
87 and Monterey Road. The proposed connection to the42-inch SBWR would be at intersection of 
Senter Road and Keyes Street or intersection of Senter Road and West Alma Avenue. North of Highway 
280, the 42” SBWR pipeline is deep and was installed in a tunneled casing on 4th Street. 

The advantages and disadvantages of this alignment are shown in Table 5-5. 
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Figure 5-5: Existing SBWR NPR System/Public Streets 
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Table 5-5: Existing SBWR NPR System/Public Streets Alignment 


Advantages 

Disadvantages 

• No stranded assets 

• Requires repurposing of SBWR pipelinesand 
would impaetdemandsalong the pipeline 

• Minimal maintenance cost 

• Requires a permanent installation 

• Minimal rental cost (pump station only) 

• Would notsupporta longterm potable 
program due to SBWR system impacts 

• Buried pipe is not subject to vandalism 

• Long time to implement - up to 2 years. 

• WaterqualitychangescouldimpactSBWR 
customer’s processoperations 

• Notflexible to switching SVAWPC between 
potable reuse/SBWR system salinity control 

• Not suitable for temporary construction due 
to multiple road crossings/tunneling 

• Significant traffic impacts 
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Switching the SBWR pipeline back and forth from SVAWPC flow to SBWR flow would impact the TDS of 
the water supplied to the customers. Typically recycled water customers want consistent water quality 
to minimize the impact to their operations. Switching the water sou roe could also impact the pipeline 
operation, as DDW may require flushing or additional monitoring. 

Because of the complexity and potential regulatory issues, this alternative isn’t considered viable for the 
fast track project. 

5.6 Conceptual Pipeline Costs 

The pipeline rental costs, material costs and other issues that can impact the pipeline construction costs 
are highlighted below. 

Pipeline and Pump Station Rental Costs 

Rain For Rent (RFR), a company that supplies pipe and pumping equipment for temporary installations 
like the fast track project concept evaluated in this TM was contacted to discuss whether it would be 
better to purchase or rent the pipe and pump station equipment. RFR suggested a long term lease as the 
best method to provide and install the pumps and the HDPE pipe on a rental contract basis. There would 
be a significant cost for mobilization and demobilization, but a company such as RFR can set up and start 
laying pipe in less than a month. The rental approach is expensive but can save a lot of time as compared 
to conventional construction contracting as the pipeline would not have to be fully designed, bid, and 
awarded as construction contract. The work could also be done on an emergency basis. 

RFR’s estimate was in the rangeof $6 to $9 million fora 24 inch diameter DR17 HDPE pipe, 94,000feet 
long, with 3 diesel booster pumps. This assumes a minimum 3 to 4 month rental, with each month beyond 
the initial period costing about $1 million. RFR estimated that the construction duration would be 48 days, 
with a crewof three, 11 man fusion crews. Foraboveground installations, constructing the joints takes 
the longest time. For HDPE, The standard heating and cooling cycle is 45 minutes. Assuming one weld 
every 50 feet (since the sticks of pipe are 50 feet long), the welding process alone would take 
approximately 1,410 hours or about 35 crew days. 

Pipe Material Purchase Costs 

Purchasing the pipe directly would be much more expensive. P&F Distributors was contacted and asked 
to provides quote for the HDPE pipe material. The HDPE pipe material alone would cost approximately 
$17 million orabout$8/inch/diameter/footincludingtaxandfreight. The pipe is notan off-the-shelf item. 
Thefabricationofthe HDPE pipe could begin within two weeks afteran order is placed, with shipmentof 
the pipe about three to four days after production starts. 

Other Pipeline Costs 

Other items to be considered in the construction costs forthe various pipelines are the cost of installing 
the pipeline via open trench method, tunneling costs using horizontal directional drilling (HDD) 
construction at the various trenchless crossings, constructing around the existing utilities, and 
construction ofanaccess roadoverthe pipe in theareas where publicrights-of-way are notavailable. 
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5.7 Fast Track Project Construction Costs 

Conceptual project costs were estimated for each of the alternative alignments described below. Table 
5-6 summarizes the costs. 


Table5-6: Magnitude FastTrack Project Construction Costs 


Item (1) 

Coyote 
Los Gatos 
($M) 

Guadalupe 
Los Gatos 
($M) 

Guadalupe 
Central Pipe 
($M) 

San Tomas 
Aquino 
($M) 

Repurposed 

SBWR 

($M) 

Stabilization 

0.9 

0.9 

0.9 

0.9 

0.9 

Pump Sta. 

4.5 

4.5 

4.5 

4.5 

4.5 

SBWR Connection 

- 

- 

- 

- 

2.5 

Pipe 

30.5 

31.6 

17.2 

24.0 

21.5 

Subtotal 

35.9 

37.0 

22.6 

29.4 

29.4 

Cont. (25%) 

9.0 

9.3 

5.7 

7.4 

7.4 

Total 

44.9 

46.3 

28.3 

36.8 

36.8 


Notes: (1) Optional costs would include $2M for 1 mgd of RO capacity and $4M for UV-AOP. 
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6. Alignment Evaluation 

6.1 Initial Screening Criteria 

A meeting was held on October27,2014 to discuss the alternative alignments. The most significant 
findings were the following: 

The fast track project might be critical if the drought continues, but the need for an emergency 
construction determination to potentially get relief from the regulatory and permitting 
requirements was not well substantiated at this time and needed further discussion. 
Thealignments that use the existing publicstreets were the leastdesirabledue to the high cost, 
the longer durations associated with the permanent pipeline construction through public streets, 
and the greater impacts to the community. 

The Los Gatos Creek alignments had lengths where the creek is undeveloped and no bike or 
walking path. Construction in these areas was considered to potentially have a significant impact 
on the environment and more unknowns for the right-of-way. 

Purchasing the pipe was thoughttobeabetteroption atthistime because the length of time the 
project would be needed is unknown. 

The temporary project would only be designed for the capacity of the SVAWPC with the building 
out of the RO in the existing building. 

While construction along the bike paths of the Guadalupe River would have an impact on the 
area’s recreational activities, it was thought that the space for construction and existing right-of- 
way offered significant advantages and the community impacts could be mitigated. 

The San Tomas Aquino Creek and SBWR NPR alternatives should be investigated. 

Based on the discussions at this meeting and follow-on conversations afterwards with District staff, the 
District determined that the Guadalupe River to the Central Pipeline and the San Tomas Aquino Creek 
alignments offered the best opportunities to implement a fast track temporary pipeline if needed. 

The issues associated with the Guadalupe River and the San Tomas Aquino Creek alignments are discussed 
in more detail below. 

Guadalupe River-Central Pipeline Alignment 

Above-ground construction may be possible forthe Guadalupe River/Central Pipeline alignment where it 
was considered infeasible for the in-street or existing SBWR pipeline alignments. This alignment is the 
shortest and has the lowest cost. The intent forthe above ground construction wou Id to use the bike or 
walking trail wherever it is available. The trail alignments would be a fairly easy installation since there is 
often open space with good access for materials and equipment. There would be some operational issues 
such as protection of the pipe from vandalismandsunlightdegradation if PVCpipe material wasused. 

There will also community impact issues to consider, such as creek access and public access trails that 
would be blocked by a large diameter installed above ground pipe. Building a ramp over the pipe may not 
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be feasible. It may also be necessary to bury the pipe at these crossings in addition to the road crossings. 
Channel slopeor bank installation would be more difficult where bike orwalking trails are notavailable 
but fortunately, most of the Guadalupe River alignment has adequate space to construct the pipe. There 
are also bridgesoverthe riverforthe road crossings, making construction below the bridges possible 
withouttunneling orborings. Thisalignment is estimated to have seven majorintersection crossings. 


Figure 6-1 shows the Guadalupe River-Central Pipeline Alignment along with photos highlighting some of 
the existing features that will be encountered along the pipe route. 


Figure 6-1: Guadalupe River to the Central Pipeline Alignment Features 
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San Tomas Aquino Creek Concept 

The San Tomas Aquino Creek alignment was recommended forfurther consideration because it has 
existing right of way for most of the route with continuous right-of-way from the South Bay Freeway 
almost all the way to the Los Gatos ponds. The San Tomas Aquino Creek alignment would have the 
advantage of relatively short construction duration, though access to the construction area in the median 
of the highway would be relatively more difficult. 

The concrete channel bottom also provides a firm base to construct the pipe. The pipe could be 
temporarily located at the bottom of the channel, but the hydraulic impacts on San Tomas Aquino Creek 
could be significantin wetweatherevents, and the pipeline could actasadebristrapduringflooding. If 
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necessary to avoid the stormwaterflow in the channel, the pipeline could be hung from theside walls of 
the channel above theflow. These impacts aside, this alignmentwould have relatively less significant 
impacts on the community and public perception as this alignment has limited access for much of the 
route. The alignment across Caltrans easements is largely in areas not normally accessed by the public. 

The cost is higher than the Guadalupe River/Central Pipeline alignment, but has less impact on the 
community, doesn’t impact the operation of the Central Pipeline, and hasthe second lowest construction 
cost. 

Figure 6-2 shows the San Tomas Aquino Creek Alignment along with photos highlighting some of the 
existing features that will be encountered along the pipe route. 

Figure 6-2: San Tomas Aquino CreekAlignment Features 
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6.2 Project Schedule 

A preliminary project schedule is presented below for a temporary, fast track project. 


Mol Mo 2 Mo 3 Mo 4 Mo 5 Mo 6 Mo 7 Mo 8 Mo 9 Mo 10 Moll Mo 12 


■ Notice to Proceed.. 

■ GW Modeling . 

■ Preliminary Design _ 

■ Final Design . 

■ Bidding - 

■ Construction _ 



■ CEQA .... 

■ Permitting . 

■ Completion 



♦ 
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AWPF Production Capacity 4.0 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


Spec. Division 



Subtotal 

Notes 

2 - Sitework 

$ 

9,094,000 


3 - Concrete 

$ 

- 


5 - Metals 

$ 

- 


11 - Equipment 

$ 

2,820,000 


15 - Mechanical 

$ 

30,000 


16 - Electrical 

$ 

- 


17- l&C 

$ 

- 




RAW CONSTRUCTION COST 

$ 

11,944,000 



Construction Contingency 

20% 

$ 

2,389,000 




Satellite AWPF 

$ 

23,000,000 

Adapted from SVAWPC ($46M for 8 mgd) 



BASE CONSTRUCTION COST 

$ 

37,333,000 



Implementation (Program Management, Design, CEQA, Legal, CM) 

30% 

$ 

11,200,000 



Easements 


$ 

56,000 



Project Contingency 

10% 

$ 

4,859,000 



SanitarySewer/Treatment Plant Connection Fee 


$ 

4,000,000 

Allowance based on MEC connection fees 


Land Acquisition Cost 


$ 

6,957,000 

Land cost for 20 acres 



TOTAL PROJECT COST 

' $ 

64,405,000 

(15 acres ponds and 5 acres AWPF) 

Land cost based on District's Coyote IPR TM (TM 8A) 
$8m for 18 acres of pond and 5 acres 
for an AWPF 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 



Total Cost Notes 

2 - Sitework 









$ 

9,094,000 


Source pipeline 

14 

in 

3,696 

LF 

$ 


16.00 

$ 

828,000 Pipeline from Silver Creek Pipeline 


Product pipeline 

14 

in 

9,504 

LF 

$ 


16.00 

$ 

2,129,000 Pipeline to Ford Ponds 


Discharge sewer 

8 

in 

2,640 

LF 

$ 


16.00 

$ 

338,000 Sewer for AWPF waste 


Railroad crossings (xl) 

8 

in 

100 

LF 

$ 


30.00 

$ 

24,000 Railroad crossing between GreatOaks 


Railroad crossings (xl) 

14 

in 

100 

LF 

$ 


30.00 

$ 

42,000 Blvd and Monterey Rd for all pipelines. 


Railroad crossings (xl) 

14 

in 

100 

LF 

$ 


30.00 

$ 

42,000 Assume share bore and jack pit for all 


Bore & Jack Pits 

- 

- 

6 

EA 

$ 


91,400.00 

$ 

548,000 three crossings 


Ford Ponds site 

15 

ac 

205,700 

CU YD 

$ 


25.00 

$ 

5,143,000 Civil sitework allowance for creating new 










$ 

- ponds and berms (85% of 15 total acres, 10 ftdeep) 

3 - Concrete 









$ 

- 

_*_:_ 

5 - Metals 









$ 


_1_:_ 1 
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AWPF Production Capacity 4.0 mgd 

Estimate Type:Conceptual Planning 


11 - Equipment 








$ 

2,820,000 


AOP System 4.0 

mgd 


1 

LS 

$ 

1,898,695.51 

$ 

1,899,000 AOP from similar FAT project 


AOP Installation Allowances 






15% 

$ 

285,000 


PWPS 75 

hp 


1 

EA 

$ 

8,476 

$ 

636,000 Pump station to Ford Ponds 

15 - Mechanical 








$ 

30,000 


H202 tank + pumps + allowances 



1 

EA 

$ 

29,963 

$ 

30,000 Adapted from similarproject. 

16 - Electrical 








$ 

- 

Electrical Substation 








$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 





Included in Satellite AWPF cost 

$ 

- 

17-I&C 








$ 

- 

l&C Allowance 

10% of Division 11 (Equipment) 





Included in Satellite AWPF cost 

$ 

- 

EASEMENT ACQUISITION 








Total Cost 


Item Size 

Units 


Quantity 

Unit 


Unit Cost 

$ 

56,000 


8" pipeline 8 

in 


2,640 

LF 

$ 

4.60 

$ 

12,000 Sewer easement on Great Oaks 


14" pipeline 14 

in 


9,504 

LF 

$ 

4.60 

$ 

44,000 Pipeline easement to Ford Ponds 

ANNUAL O&M COSTS 



Amount 

Unit 


Value 


Cost 

Consumables 







Total Consumables 

$ 

601,000 


Equipment Consumables 


$ 

21,986,667 


2% 


$600,000 2% of Equipment 


Mechanical Consumables 


$ 

30,000 


2% 

$ 

1,000 2% of Mechanical 


Instrumentation Consumables 


$ 


- 


2% 

$ 

- 2% of Instrumentation 

Power Costs 

Satellite AWPF 




Florsepower 


Total Power 

$ 

871,000 





Flours per year operation 










Annual Cost 



$ 

719,000 Adapted from District's TM 8A 


PWPS 




Florsepower 


75 







Flours per year operation 


8,059 








Annual Cost 



$ 

68,000 Pumping to Ford Ponds for recharge 


AOP 




Florsepower 









Flours per year operation 










Annual Cost 



$ 

84,000 Adpated from similar FAT project 

Chemicals 

AWPF Chemicals 






Total Chemicals 

$ 

344,000 

$344,000 Adapted from District's TM 8A + AOP from similar 









$ 

$ 

- FAT project 

Labor Costs 

Total # Operators 




number 


Total Labor 

$ 

900,000 


Average Annual Flours per operator 




hrs/yr 






Total Operators per year 



0 

Total hrs 

$ 

75 


$900,000 Adapted from District's TM 8A 

Other Costs 







Total Other 

$ 

1,392,000 


Annual Sewer Discharge Fee 







$ 

1,392,000 San Jose Industrial Discharge Sewer Fee 


SBWR Water 



5,600 AFY 



$ 

- TBD 


Recharge Pond O&M 








TBD 






TOTAL ANNUAL O&M COSTS 

$ 

4,108,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 2 - Mid-Basin Injection Wells IPR 

AWPF Production Capacity 5.3 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 
Spec. Division _ 

2 - Sitework 

3 - Concrete 

5 - Metals_ 

11 - Equipment 

1 5 - Mecha nical 

16 - Electrical _ 

17- l&C 


Construction Contingency 


Implementation (Program Management, Design, CEQA, Legal, CM) 

Easements 

Project Contingency 
Land Acquisition Cost 


|Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


|2 - Sitework 


Product pipeline 

42 

in 

17,000 

LF 

$ 


Lateral pipeline 

18 

in 

23,000 

LF 

$ 


42" hwyx'ings (xl) 

42 

in 

250 

LF 

$ 


18" hwyx'ings (xl) 

18 

in 

250 

LF 

$ 


18" river x'ing 

18 

in 

250 

LF 

$ 


Bore & Jack Pits 

- 

- 

6 

EA 

$ 


Wells laterals 

8 

in 

1,500 

LF 

$ 


Backflush piping 

8 

in 

2,560 

LF 

$ 

|3 - Concrete 


|5 - Metals 


11 - Equipment 


PWPS 

200 

hp 

1 

EA 

$ 

Injection wells 

- 

- 

9 

EA 

$ 

AOP system 

- 

- 

1 

LS 

$ 


Date: August 1,2014 

Updated: December 5, 2014 

Project Number: 0057-007.02 

Prepared by: AG/JKT 


Subtotal Notes | 


$ 19,533,000 



S 



S 



$ 15,907,000 



$ 63,000 



$ 3,181,000 



$ 1,591,000 


RAW CONSTRUCTION COST $ 40,275,000 

20% $ 8,055,000 

Centralized AWPF $ 30,585,106 

BASE CONSTRUCTION COST $ 78,915,000 

30% $ 23,675,000 

$ 106,000 

10% $ 10,270,000 

$ 7,691,000 

TOTAL PROJECT COST $ 120,657,000 

Adapted from SVAWPC ($46M for 8 mgd) 

Adapted from District's TM.8C, which 
estimated that 21 acres of land 
acquisition cost $17.1 M. 


Unit Cost 


Total Cost Notes 


$ 

19,533,000 

16.00 

$ 

11,424,000 Trenched 42" line towards Los Gatos 

16.00 

$ 

6,624,000 Trenched connection to mid-basin wells 

30.00 

$ 

315,000 Trenchless, adapted from TM 8B 

30.00 

$ 

135,000 Trenchless, adapted from TM 8B 

30.00 

$ 

135,000 Trenchless, adapted from TM 8B 

91,400.00 

$ 

548,000 

16.00 

$ 

24,000 

16.00 

$ 

328,000 Adapted on District's TM.8C 


$ 

- 


$ 

! 


$ 

- 


$ 

- 


$ 

15,907,000 

5,954 

$ 

1,191,000 Pump station to mid-basin injection 

1,350,000 

$ 

12,150,000 Adapted from TM.8C costs w/o contingency 

2,566,447 

$ 

2,566,000 Adapted from project with similar capacity 
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Project: SBWR Strategic and Master Plan Date: August 1,2014 

Updated: December 5, 2014 

Component: Phase 2 - Mid-Basin Injection Wells IPR project Number: 0057 007 02 

Prepared by: AG/JKT 


AWPF Production Capacity 5.3 mgd 

Estimate Type:Conceptual Planning 


15 - Mechanical 






$ 

63,000 


Hydrogen peroxide tank& pumps 


1 EA 

$ 

39,894 

$ 

40,000 Adapted from similar project. 


H202 Mechanical/Piping Allowance 




25% 

$ 

10,000 


H202 Installation Allowances 




15% 

$ 

6,000 


H202 Building/Canopies Allowance 




18% 

$ 

7,000 

16 - Electrical 






$ 

3,181,000 

Electrical Substation 






$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 




20% 

$ 

3,181,000 

117-l&C 

$ 1,591,000 

|l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 1,591,000 

I EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 


Unit Cost 

$ 

106,000 


18" pipeline 18 in 


23,000 LF 

$ 

4.60 

S 

106,000 Lateral to mid-basin well field 







S 

- from main alignmment to Los Gatos 

(ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

393,000 


Equipment Consumables 

$ 

15,907,000 


2% 

S 

391,000 2% of Equipment 


Mechanical Consumables 

$ 

63,000 


2% 

$ 

1,000 2% of Mechanical 


Instrumentation Consumables 

$ 

1,591,000 


2% 

S 

1,000 2% of Instrumentation 

Power Costs 

AWPF 


Horsepower 


Total Power 

$ 

1,190,000 




Hours per yearoperation 








Annual Cost 



$ 

1,064,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 


200 






Hours per year operation 


3,465 






Annual Cost 



$ 

77,000 


AOP 


Horsepower 








Hours per yearoperation 








Annual Cost 



$ 

49,000 Adpated from similar FAT project 

Chemicals 





Total Chemicals 

$ 

345,000 


AOP H 2 O 2 


24,631 gal 

$ 

5.60 

S 

59,000 Adpated from similar FAT project 


AWPF Chemicals 





S 

S 

286,000 Adapted from SVAWPC Engineer's Report 

Labor Costs 

Total # Operators 


5 number 


Total Labor 

S 

780,000 


Average Annual Hours per operator 


2080 hrs/yr 






Total Operators per year 


10400 Total hrs 

$ 

75 

$ 

780,000 

Other Costs 





Total Other 

$ 

675,000 


RWF Secondary Effluent 


0 AFY 



S 

- Assume no cost 


Injection well O&M 


9 number 

$ 

75,000.00 

S 

675,000 Adapated from similar injection project 




TOTAL ANNUAL O&M COSTS 

$ 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 2) 


Date: 

Updated: 


August 1, 2014 
December 5, 2014 


Project Number: 
Prepared by: 


0057-007.02 

AG/JKT 


AWPF Production Capacity 5.3 mgd 

Estimate Type: Conceptual Planning 


(Pipeline sized for 29.2 mgd) 


Process Cost Summary by Division 


Spec. Division 

Subtotal 

Notes 

2 - Sitework 

$ 

11,136,000 


3 - Concrete 

$ 

- 


5 - Metals 

$ 

- 


11 - Equipment 

$ 

175,000 


15 - Mechanical 

$ 

- 


16 - Electrical 

$ 

35,000 


17- l&C 

$ 

18,000 




RAW CONSTRUCTION COST 

$ 

11,364,000 

Construction Contingency 

20% 

$ 

2,273,000 


BASE CONSTRUCTION COST 

$ 

13,637,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 

30% 

$ 

4,091,000 

Easements 


$ 

170,000 

Project Contingency 

10% 

$ 

1,790,000 

Land Acquisition Cost 

TOTAL PROJECT COST 

$ 

19,688,000 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 



Total Cost Notes 

2 - Sitework 









$ 

11,136,000 


Brine pipeline 

18 

in 

36,460 

LF 

$ 


16.00 

$ 

10,500,000 Trenched pipeline to EBDA 


Railroad x'ing 

18 

in 

250 

LF 

$ 


30.00 

$ 

135,000 Trenchless crossing 


River x/ing 

18 

in 

250 

LF 

$ 


30.00 

$ 

135,000 Trenchless crossing 


Bore & Jack Pits 

- 

- 

4 

EA 

$ 


91,400.00 

$ 

366,000 

3 - Concrete 









$ 

- 










$ 

- 

5 - Metals 









$ 

( 










$ 

- 

11 - Equipment 









$ 

175,000 


Pump station 

10 

hp 

1 

EA 

$ 


17,507 

$ 

175,000 Pumping to Coyote Point 

15 - Mechanical 









$ 

- 










$ 

- 

16 - Electrical 









$ 

35,000 

Electrical Substation 









$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 






20% 

$ 

35,000 
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Project: SBWR Strategic and Master Plan Date: August 1,2014 

Updated: December 5, 2014 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 2) project Number: 0057-007.02 

Prepared by: AG/JKT 


AWPF Production Capacity 5.3 mgd (Pipeline sized for 29.2 mgd) 

Estimate Type:Conceptual Planning 


17-I&C 






$ 

18,000 

l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 

18,000 

1 EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 

Unit Cost 

T 

170,000 


Brine pipeline 18 in 


36,960 LF 

$ 

4.60 

$ 

170,000 

ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

4,400 


Equipment Consumables 

$ 

175,000 


2% 

$ 

4,000 2% of Equipment 


Mechanical Consumables 

$ 

- 


2% 

$ 

- 2% of Mechanical 


Instrumentation Consumables 

$ 

18,000 


2% 

$ 

400 2% of Instrumentation 

Power Costs 





Total Power 

$ 

9,000 


Pump station 


Horsepower 


10 






Hours per year operation 


8,059 






Annual Cost 



$ 

9,000 Pumping to Coyote Point outfall 

Chemicals 





Total Chemicals 

$ 

$ 

$ 

$ 

- 

Labor Costs 

Total # Operators 


2 number 


Total Labor 

$ 

31,000 


Average Annual Hours per operator 


208 hrs/yr 




Assume weekly inspection and cleaning. 


Total Operators per year 


416 Total hrs 

$ 

75 

$ 

31,000 Two crew, 4 hrs/wk. 

Other Costs 





Total Other 

$ 

■ 




TOTAL ANNUAL O&M COSTS 


T 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 1 (IPR) 


Date: August 1,2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 24.5 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


Spec. Division Subtotal Notes j 

2 - Sitework 

$ 38,417,000 


3 - Concrete 

S 


5 - Metals 

S 


11 - Equipment 

$ 16,129,000 


15 - Mechanical 

$ 184,000 


16 - Electrical 

$ 3,226,000 


17- l&C 

$ 520,000 


RAW CONSTRUCTION COST $ 58,476,000 

Construction Contingency 20% $ 11,695,000 

Centralized AWPF $ 110,325,000 
BASE CONSTRUCTION COST $ 180,496,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 54,149,000 

Easements $ 

Project Contingency 10% $ 23,465,000 

Land Acquisition Cost 

TOTAL PROJECT COSTS $ 258,110,000 

Adapted from SVAWPC ($46M for 8 mgd) 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 


Total Cost Notes 

2 - Sitework 








$ 

38,417,000 


Product pipeline 

36 

in 

56,310 

LF 

$ 

16.00 

$ 

32,435,000 Trenched pipeline to Los Gatos 


Hwy x'ings (x8) 

36 

in 

2000 

LF 

$ 

30.00 

$ 

2,160,000 Trenchless, adapted from District TM.8B 


Rail x'ings (x5) 

36 

in 

500 

LF 

$ 

30.00 

$ 

540,000 Trenchless, adapted from District TM.8B 


River x/ings (x2) 

36 

in 

500 

LF 

$ 

30.00 

$ 

540,000 Trenchless, adapted from District TM.8B 


Bore & Jack Pits 

- 

- 

30 

EA 

$ 

91,400.00 

$ 

2,742,000 

3 - Concrete 








$ 

- 









$ 

- 

5 - Metals 








$ 

- 









$ 

- 

11 - Equipment 








$ 

16,129,000 


AOP System 

20.0 

mgd 

1 

LS 

$ 

9,505,359.26 

$ 

9,505,000 AOP from similar FAT project 


AOP Installation Allowances 





15% 

$ 

1,426,000 


PWPS expansio 

2000 

hp 

1 

EA 

$ 

2,599 

$ 

5,198,000 Pump station to Los Gatos Ponds 

15 - Mechanical 








$ 

184,000 


H202 tank + pumps + allowances 

1 

EA 

$ 

183,796 

$ 

184,000 Adapted from similar FAT project. 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 1 (IPR) 


Date: 

Project Number: 


August 1, 2014 
0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 24.5 mgd 


Estimate Type: 

Conceptual Planning 





16 - Electrical 




$ 

3,226,000 

Electrical Substation 




$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 


20% 

$ 

3,226,000 AOP and PWPS only 

17-I&C 




$ 

520,000 

l&C Allowance 

10% of Division 11 (Equipment) 


10% 

$ 

520,000 PWPS only 

EASEMENT ACQUISITION 




Total Cost 


Item Size Units 

Quantity Unit Unit Cost 

$ 

- 





$ 

- 

ANNUAL O&M COSTS 

Amount Unit 

Value 


Cost 

Consumables 



Total Consumables 

$ 

2,175,000 


Equipment Consumables 

$ 108,066,500 

2% 

$ 

2,161,000 2% of Equipment 


Mechanical Consumables 

$ 184,000 

2% 

$ 

4,000 2% of Mechanical 


Instrumentation Consumables 

$ 520,000 

2% 

$ 

10,000 2% of Instrumentation 

Power Costs 



Total Power 

$ 

7,219,000 


AWPF 

Horsepower 






Hours per year operation 






Annual Cost 


$ 

4,901,000 Adapted from SVAWPC Engineer's Report 


PWPS 

Horsepower 

2,000 





Hours per year operation 

8,059 





Annual Cost 


$ 

1,801,000 Pumping to Los Gatos Ponds 


AOP 

Horsepower 






Hours per year operation 






Annual Cost 


$ 

517,000 Adapted from similar FAT project. 

Chemicals 



Total Chemicals 

$ 

1,953,000 


AWPF Chemicals 



$ 

1,953,000 Adapted from SVAWPC Engineer's Report 






+ AOP from similar FAT project 

Labor Costs 



Total Labor 

$ 

1,560,000 


Total # Operators 

10 number 



Assume 10 operators/engineers working 


Average Annual Hours per operator 

2080 hrs/yr 



average 40 hrs/wk with average labor of 


Total Operators per year 

20800 Total hrs $ 

75 

$ 

1,560,000 $75/hr 

Other Costs 



Total Other 

$ 

- 


Recharge Pond O&M 



$ 

- TBD 


RWF Secondary Effluent 



$ 

- Assume no cost 



TOTAL ANNUAL O&M COSTS 


$ 

12,907,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 2 (IPR+DPR) 


AWPF Production Capacity 24.5 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 
Spec. Division 

2 - Sitework 

3 - Concrete 

5 - Metals_ 

11 - E qui pment 

1 5 - Mech anical 

16 - Electrical 
17- l&C 


Construction Contingency 


Implementation (Program Management, Design, CEQA, Legal, CM) 

Easements 

Project Contingency 
Land Acquisition Cost 


|Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


|2 - Sitework 


Product pipeline 

36 

in 

14,070 

LF 

$ 


Product pipeline 

30 

in 

41,210 

LF 

$ 


Hwy x'ings (x3) 

36 

in 

750 

LF 

$ 


Hwy x'ings (x5) 

30 

in 

1250 

LF 

$ 


Rail x'ings (x5) 

36 

in 

500 

LF 

$ 


River x/ings (x2) 

36 

in 

500 

LF 

$ 


Bore & Jack Pits 

- 

- 

30 

EA 

$ 

|3 - Concrete 

_ 







|5 - Metals 

_ 







111 - Equipment 


AOP System 

20.0 

mgd 

1 

LS 

$ 


AOP Installation Allowances 
PWPS expansion 2000 

hp 

1 

EA 

$ 

|15 - Mechanical 

_ 

H202 tank + pumps + allowances 

1 

EA 

$ 


Date: August 1,2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 


Subtotal Notes j 


$ 33,642,000 



S 



S 



$ 16,129,000 



$ 184,000 



$ 3,226,000 



$ 520,000 


RAW CONSTRUCTION COST $ 53,701,000 

20% $ 10,740,000 

Centralized AWPF $ 110,325,000 

BASE CONSTRUCTION COST $ 174,766,000 

30% $ 52,430,000 

$ 

10% $ 22,720,000 

TOTAL PROJECT COST $ 249,916,000 

Adapted from SVAWPC ($46M for 8 mgd) 


Unit Cost 


Total Cost Notes 


$ 

33,642,000 

16.00 

$ 

8,104,000 Trenched pipeline to Los Gatos 

16.00 

$ 

19,781,000 Trenchless, adapted from District TM.8B 

30.00 

$ 

810,000 Trenchless, adapted from District TM.8B 

30.00 

$ 

1,125,000 Trenchless, adapted from District TM.8B 

30.00 

$ 

540,000 

30.00 

$ 

540,000 

91,400.00 

$ 

2,742,000 


$ 

- 


$ 

- 


$ 

- 


$ 

- 


$ 

16,129,000 

9,505,359.26 

$ 

9,505,000 AOP from similar FAT project 

15% 

$ 

1,426,000 

2,599 

$ 

5,198,000 Pump station to Los Gatos Ponds 


$ 

184,000 

183,796 

$ 

184,000 Adapted from similar FAT project. 
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Project: SBWR Strategic and Master Plan 

Component: Phase 3 - Alternative 2 (IPR+DPR) 


Date: 

Project Number: 


August 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 24.5 mgd 

Estimate Type:Conceptual Planning 


16 - Electrical 





$ 

3,226,000 

Electrical Substation 





$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 



20% 

$ 

3,226,000 AOP and PWPS only 

17-I&C 





$ 

520,000 

l&C Allowance 

10% of Division 11 (Equipment) 



10% 

$ 

520,000 PWPS only 

EASEMENT ACQUISITION 





Total Cost 


Item Size Units 


Quantity Unit Unit Cost 

$ 

- 






$ 


ANNUAL O&M COSTS 


Amount Unit 

Value 


Cost 

Consumables 




Total Consumables 

$ 

2,175,000 


Equipment Consumables 

$ 108,066,500 

2% 

$ 

2,161,000 2% of Equipment 


Mechanical Consumables 

S 

184,000 

2% 

$ 

4,000 2% of Mechanical 


Instrumentation Consumables 

S 

520,000 

2% 

$ 

10,000 2% of Instrumentation 

Power Costs 

AWPF 


Horsepower 

Total Power 

$ 

7,670,000 




Hours per year operation 







Annual Cost 


$ 

4,901,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 

2,500 






Hours per year operation 

8,059 






Annual Cost 


$ 

2,252,000 Pumping to Los Gatos Ponds 


AOP 


Horsepower 







Hours per year operation 







Annual Cost 


$ 

517,000 Adapted from similar FAT project. 

Chemicals 




Total Chemicals 

$ 

1,953,000 


AWPF Chemicals 




$ 

1,953,000 Adapted from SVAWPC Engineer's Report 







+ AOP from similar FAT project 

Labor Costs 




Total Labor 

$ 

1,560,000 


Total # Operators 


10 number 



Assume 10 operators/engineers working 


Average Annual Hours per operator 


2080 hrs/yr 



average 40 hrs/wk with average labor of 


Total Operators per year 


20800 Total hrs $ 

75 

$ 

1,560,000 $75/hr 

Other Costs 




Total Other 

$ 

- 


Recharge Pond O&M 




$ 

- TBD 


RWF Secondary Effluent 




$ 

- Assume no cost 




TOTAL ANNUAL O&M COSTS 


$ 

13,358,000 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 3) 


Date: September 17, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 24.5 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


|Spec. Division Subtotal Notes ( 

2 - Sitework 

$ 


3 - Concrete 

$ 


5 - Metals 

$ 


11 - Equipment 

$ 1,091,000 


15 - Mechanical 

$ 


16 - Electrical 

$ 218,000 

— 

17- l&C 

$ 109,000 

RAW CONSTRUCTION COST $ 1,418,000 

Construction Contingency 20% $ 284,000 

BASE CONSTRUCTION COST $ 1,702,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 511,000 

Easements $ 

Project Contingency 10% $ 221,000 

Land Acquisition Cost 

TOTAL PROJECT COST $ 2,434,000 



Spec. Division 

Item Size Units 

Quantity 

Unit 


Unit Cost 



Total Cost Notes 

2 - Sitework 







$ 

- 








$ 

- 

3 - Concrete 







$ 

| 








$ 

- 

5 - Metals 







$ 

- 








$ 

- 

11 - Equipment 







$ 

1,091,000 


PS expansion 220 hp 

1 

EA 

$ 


5,753 

$ 

1,091,000 Pumping to Coyote Point 

15 - Mechanical 







$ 

- 








$ 

- 

16 - Electrical 







$ 

218,000 

Electrical Substation 







$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 





20% 

$ 

218,000 

17-l&C 







$ 

109,000 

l&C Allowance 

10% of Division 11 (Equipment) 





10% 

$ 

109,000 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 3) 


Date: September 17, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 24.5 mgd 

Estimate Type:Conceptual Planning 


EASEMENT ACQUISITION Total Cost 

Item Size Units Quantity Unit Unit Cost $ 


ANNUAL O&M COSTS 

— 

Amount Unit 

Value 


Cost 

Consumables 




Total Consumables 

$ 

24,000 


Equipment Consumables 

$ 

1,091,000 

2% 

$ 

22,000 2% of Equipment 


Mechanical Consumables 

$ 

- 

2% 

$ 

2% of Mechanical 


Instrumentation Consumables 

$ 

109,000 

2% 

$ 

2,000 2% of Instrumentation 

Power Costs 




Total Power 

$ 

198,000 


Pump station 


Horsepower 

220 






Hours per year operation 

8,059 






Annual Cost 


$ 

198,000 Pumping to Coyote Point outfall 

Chemicals 




Total Chemicals 

$ 

$ 

$ 

$ 

- 

Labor Costs 

Total # Operators 


2 number 

Total Labor 

$ 

31,000 


Average Annual Hours per operator 


208 hrs/yr 



Assume weekly inspection and cleaning. 


Total Operators per year 


416 Total hrs $ 

75 

$ 

31,000 Two crew, 4 hrs/wk. 

Other Costs 




Total Other 

$ 

■ 




TOTAL ANNUAL O&M COSTS 


$ 

253,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 4 - Alternative 1 (IPR) 


Date: August 1,2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 29.3 mgd 

Estimate Type: Conceptual Planning 


Process Cost Summary by Division 


Spec. Division Subtotal Notes f 

2 - Sitework 

$ 15,924,000 


3 - Concrete 

S 


5 - Metals 

S 


11 - Equipment 

$ 16,594,000 


15 - Mechanical 

$ 36,000 


16 - Electrical 

$ 2,843,000 


17- l&C 

$ 1,422,000 


RAW CONSTRUCTION COST $ 36,819,000 

Construction Contingency 20% $ 7,364,000 

Centralized AWPFexpansion $ 27,308,000 

BASE CONSTRUCTION COST $ 71,491,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 21,447,000 

Easements $ 

Project Contingency 10% $ 9,294,000 

Land Acquisition Cost $ 17,090,000 

TOTAL PROJECT COST $ 119,322,000 

Adapted from SVAWPC ($46M for 8 mgd) 

21 acres of property acquisition needed 
from District's TM.8C 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 


Total Cost Notes 

2 - Sitework 








$ 

15,924,000 


Product pipeline 

21 

in 

41,140 

LF 

$ 

16.00 

$ 

13,823,000 Smaller line to Los Gatos well field 


Hwy x'ings (xl) 

21 

in 

250 

LF 

$ 

30.00 

$ 

158,000 Trenchless, adapted from District TM.8C 


Rail x'ings (xl) 

21 

in 

100 

LF 

$ 

30.00 

$ 

63,000 Trenchless, adapted from District TM.8C 


River x/ings (x3) 

21 

in 

750 

LF 

$ 

30.00 

$ 

473,000 Trenchless, adapted from District TM.8C 


Bore & Jack Pits 

- 

- 

8 

EA 

$ 

91,400.00 

$ 

731,000 


Backflush piping 

8 

in 

2,640 

LF 

$ 

16.00 

$ 

338,000 Based on District's TM.8C 


Laterals to wells 

8 

in 

2,640 

LF 

$ 

16.00 

$ 

338,000 

3 - Concrete 








$ 

- 









$ 

- 

5 - Metals 








$ 

- 









$ 

- 

11 - Equipment 








$ 

16,594,000 


PWPS expansio 

2500 

hp 

1 

EA 

$ 

2,399 

$ 

798,000 Upgrade to pump to Los Gatos ponds 


Injection wells 

- 

- 

8 

EA 

$ 

1,350,000 

$ 

11,131,000 Adapted from TM.8C costs w/o contingency 


Transfer PS 

200 

hp 

1 

EA 

$ 

11,442 

$ 

2,288,000 Transfer 4.7 mgd to injection wells 


AOP expansion 

4.7 

mgd 

1 

LS 

$ 

2,257,161.68 

$ 

2,257,000 AOP from similar FAT project 


AOP Installation 

Allowances 





15% 

$ 

120,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 4 - Alternative 1 (IPR) 

AWPF Production Capacity 29.3 mgd 

Estimate Type: Conceptual Planning 


Date: August 1,2014 

Project Number: 0057-007.02 

Prepared by: AG/JKT 

15 - Mechanical 




$ 

36,000 


H202 tank + pumps + allowances 

1 EA $ 

35,619 

$ 

36,000 Based on 9 mgd expansion 

16 - Electrical 




$ 

2,843,000 

Electrical Substation 




$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 


20% 

$ 

2,843,000 AOP, pump stations and wells only 

17-I&C 




$ 

1,422,000 

l&C Allowance 

10% of Division 11 (Equipment) 


10% 

$ 

1,422,000 Pump stations and wells only 

EASEMENT ACQUISITION 




Total Cost 


Item Size Units 

Quantity Unit Unit Cost 

$ 

- 





$ 

- 

ANNUAL O&M COSTS 

Amount Unit 

Value 


Cost 

Consumables 



Total Consumables 

$ 

3,450,000 


Equipment Consumables 

$ 170,356,000 

2% 

$ 

3,407,000 2% of Equipment 


Mechanical Consumables 

$ 220,000 

2% 

$ 

4,000 2% of Mechanical 


Instrumentation Consumables 

$ 1,942,000 

2% 

$ 

39,000 2% of Instrumentation 

Power Costs 



Total Power 

$ 

8,900,000 


AWPF 

Horsepower 






Hours per year operation 






Annual Cost 


$ 

5,851,000 Adapted from SVAWPC Engineer's Report 


PWPS 

Horsepower 

2,500 





Hours per year operation 

8,059 





Annual Cost 


$ 

2,252,000 Pumping to Los Gatos Ponds 


Transfer PS 

Horsepower 

200 





Hours per year operation 

8,059 





Annual Cost 


$ 

180,000 Transfer PS for 9.5 mgd to injection wells 


AOP 

Horsepower 






Hours per year operation 






Annual Cost 


$ 

617,000 Adapted from similar FAT project. 

Chemicals 



Total Chemicals 

$ 

2,331,000 


AWPF Chemicals 




$2,331,000 Adapted from SVAWPC Engineer's Report 





$ 

$ 

- + AOP from similar FAT project 

Labor Costs 



Total Labor 

$ 

1,560,000 


Total # Operators 

10 number 



Assume 10 operators/engineers working 


Average Annual Hours per operator 

2080 hrs/yr 



average 40 hrs/wk with average labor of 


Total Operators per year 

20800 Total hrs $ 

75 

$ 

1,560,000 $75/hr 

Other Costs 



Total Other 

$ 

618,000 


Recharge Pond O&M 



$ 

- TBD 


RWF Secondary Effluent 



$ 

- Assume no cost 


Injection well O&M 

8.245208544 number $ 

75,000.00 

$ 

618,000 Adapted from similar injection project 



TOTAL ANNUAL O&M COSTS 


$ 

16,859,000 
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Project: SBWR Strategic and Master Plan 

Component: Phase 4 - Alternative 2 (IPR+DPR) 


Date: August 1,2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 29.3 mgd 

Estimate Type: Conceptual Planning 


Process Cost Summary by Division 


|Spec. Division Subtotal Notes j 

2 - Sitework 

$ 1,521,000 


3 - Concrete 

S 


5 - Metals 

S 


11 - Equipment 

$ 8,229,000 


15 - Mechanical 

$ 1,572,000 


16 - Electrical 

$ 1,148,000 


17- l&C 

$ 574,000 


RAW CONSTRUCTION COST $ 13,044,000 

Construction Contingency 20% $ 2,609,000 

Centralized AWPFexpansion $ 27,308,000 

BASE CONSTRUCTION COST $ 42,961,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 12,888,000 

Easements $ 

Project Contingency 10% $ 5,585,000 

Land Acquisition Cost $ 814,000 

TOTAL PROJECT COST $ 61,434,000 

Adapted from SVAWPC ($46M for 8 mgd) 

Property acquisition for transfer PS 
based on District's TM.8C 


Spec. Division 

Item 

Size 

Units 

Quantity 

Unit 


Unit Cost 


Total Cost Notes 

2 - Sitework 








$ 

1,521,000 


Pipeline extensio 

36 

in 

2,640 

LF 

$ 

16.00 

$ 

1,521,000 

3 - Concrete 








$ 

- 









$ 

- 

5 - Metals 








$ 

- 









$ 

- 

11 - Equipment 








$ 

8,229,000 


PWPS expansio 

3000 

hp 

1 

EA 

$ 

2,246 

$ 

1,540,000 Upgrade to product water pump station 


Transfer PS 

500 

hp 

1 

EA 

$ 

8,402 

$ 

4,201,000 Transfer 9.5 mgd to Central Pipeline 


AOP expansion 

4.7 

mgd 

1 

LS 

$ 

2,257,161.68 

$ 

2,257,000 AOP from similar FAT project 


AOP Installation Allowances 





15% 

$ 

231,000 

15 - Mechanical 








$ 

1,572,000 


H202 tank + pumps + allowances 

1 

EA 

$ 

35,619 

$ 

36,000 Based on 9 mgd expansion 


Chlorine tank + pumps + allownaces 

1 

EA 

$ 

35,619 

$ 

36,000 Based on 9 mgd expansion 


Connection vault at Central Pipeline 

1 

LS 

$ 

1,500,000 

$ 

1,500,000 Sr. engineering estimate 

16 - Electrical 








$ 

1,148,000 

Electrical Substation 








$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 





20% 

$ 

1,148,000 Pump stations only 
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Project: SBWR Strategic and Master Plan 

Component: Phase 4 - Alternative 2 (IPR+DPR) 


Date: 

Project Number: 


August 1, 2014 
0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 29.3 mgd 

Estimate Type:Conceptual Planning 


17-I&C 






$ 

574,000 

l&C Allowance 

10% of Division 11 (Equipment) 




10% 

$ 

574,000 Pump stations only 

EASEMENT ACQUISITION 






Total Cost 


Item Size Units 


Quantity Unit 

Unit Cost 

$ 

- 







$ 

- 

ANNUAL O&M COSTS 


Amount Unit 


Value 


Cost 

Consumables 





Total Consumables 

$ 

3,297,000 


Equipment Consumables 

$ 

161,991,000 


2% 

$ 

3,240,000 2% of Equipment 


Mechanical Consumables 

$ 

1,756,000 


2% 

$ 

35,000 2% of Mechanical 


Instrumentation Consumables 

$ 

1,094,000 


2% 

$ 

22,000 2% of Instrumentation 

Power Costs 

AWPF 


Horsepower 


Total Power 

$ 

10,295,000 




Hours per year operation 








Annual Cost 



$ 

5,851,000 Adapted from SVAWPC Engineer's Report 


PWPS 


Horsepower 


3,750 






Hours per year operation 


8,059 






Annual Cost 



$ 

3,377,000 Pumping to Los Gatos Ponds 


Transfer Pump Station 


Horsepower 


500 






Hours per year operation 
Annual Cost 


8,059 

$ 

450,000 Transfer 9.5 mgd to Central Pipeline 


AOP 


Horsepower 








Hours per year operation 








Annual Cost 



$ 

617,000 Adapted from similar FAT project. 

Chemicals 





Total Chemicals 

$ 

2,512,000 


AWPF Chemicals 





$ 

2,331,000 Adapted from SVAWPC Engineer's Report 







$ 

- + AOP from similar FAT project 


Chlorine 


181,056 gal 

$ 

1.00 

$ 

181,000 8 mg/L dose for free chlorine conveyance 

Labor Costs 





Total Labor 

$ 

1,560,000 


Total # Operators 


10 number 




Assume 10 operators/engineers working 


Average Annual Hours per operator 


2080 hrs/yr 




average 40 hrs/wk with average labor of 


Total Operators per year 


20800 Total hrs 

$ 

75 

$ 

1,560,000 $75/hr 

Other Costs 





Total Other 

$ 

- 


Recharge Pond O&M 





$ 

- TBD 


RWF Secondary Effluent 





$ 

- Assume no cost 




TOTAL ANNUAL O&M COSTS 


$ 

17,664,000 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 4) 


Date: September 17, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 

AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


Process Cost Summary by Division 


|Spec. Division Subtotal Notes ( 

2 - Sitework 

$ 


3 - Concrete 

$ 


5 - Metals 

$ 


11 - Equipment 

$ 690,000 


15 - Mechanical 

$ 


16 - Electrical 

$ 138,000 

— 

17- l&C 

$ 69,000 

RAW CONSTRUCTION COST $ 897,000 

Construction Contingency 20% $ 179,000 

BASE CONSTRUCTION COST $ 1,076,000 

Implementation (Program Management, Design, CEQA, Legal, CM) 30% $ 323,000 

Easements $ 

Project Contingency 10% $ 139,900 

Land Acquisition Cost 

TOTAL PROJECT COST $ 1,538,900 



Spec. Division 

Item Size Units 

Quantity 

Unit 


Unit Cost 



Total Cost Notes 

2 - Sitework 







$ 

- 








$ 

- 

3 - Concrete 







$ 

| 








$ 

- 

5 - Metals 







$ 

- 








$ 

- 

11 - Equipment 







$ 

690,000 


PS expansion 375 hp 

1 

EA 

$ 


4,748 

$ 

690,000 Pumping to Coyote Point 








$ 

- 

15 - Mechanical 







$ 

- 








$ 

- 

16 - Electrical 







$ 

138,000 

Electrical Substation 







$ 

- 

Electrical Allowance 

20% of Division 11 (Equipment) 





20% 

$ 

138,000 

17-l&C 







$ 

69,000 

l&C Allowance 

10% of Division 11 (Equipment) 





10% 

$ 

69,000 
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Project: SBWR Strategic and Master Plan 

Component: RO Concentrate Management - Coyote Point Outfall (Phase 4) 


Date: September 17, 2014 

Project Number: 0057-007.02 


Prepared by: AG/JKT 


AWPF Production Capacity 29.2 mgd 

Estimate Type:Conceptual Planning 


EASEMENT ACQUISITION 





Total Cost 


Item Size Units 


Quantity Unit 

Unit Cost 

$ 

- 






$ 

■ 

ANNUAL O&M COSTS 


Amount Unit 

Value 


Cost 

Consumables 




Total Consumables 

$ 

60,000 


Equipment Consumables 

$ 

2,734,000 

2% 

$ 

55,000 2% of Equipment 


Mechanical Consumables 

$ 

- 

2% 

$ 

- 2% of Mechanical 


Instrumentation Consumables 

$ 

273,000 

2% 

$ 

5,000 2% of Instrumentation 

Power Costs 




Total Power 

$ 

338,000 


Pump station 


Horsepower 

375 






Hours per year operation 

8,059 






Annual Cost 


$ 

338,000 Pumping to Coyote Point outfall 

Chemicals 




Total Chemicals 

$ 

$ 

$ 

- 

Labor Costs 

Total # Operators 


2 number 

Total Labor 

$ 

31,000 


Average Annual Hours per operator 


208 hrs/yr 



Assume weekly inspection and cleaning. 


Total Operators per year 


416 Total hrs $ 

75 

$ 

31,000 Two crew, 4 hrs/wk. 

Other Costs 




Total Other 

$ 

■ 




TOTAL ANNUAL O&M COSTS 

T 

429,000 
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South Bay Water Recycling 
Strategic and Master Planning 


Draft Meeting Notes 


Subject: 
Prepared by: 
Date/Time: 
Location: 


Attendees: 

Reference: 


Palo Alto RWQCP Opportunities 
Andria Loutsch, CDM Smith 
Wednesday, June 5,10-11 am 
PARWQCP 

Ken Torke, City of Palo Alto 
Jamie Allen, City of Palo Alto 
Ken Davies, City of San Jose 
Joanna DeSa, City ofSan Jose 
Hossein Ashktorab, SCVWD 
Jim Fiedler, SCVWD 
Joan Maher, SCVWD 
Tom Richardson, RMC 
Andria Loutsch, CDM Smith 

2.4.1, 2.4.3 


Purposeof Meeting 

The objective of the meeting was to: 

Understand how the Palo Alto Water Quality Control Plant (RWQCP) and the District may be 
able to partner for regional concentrate management or recycled water planning 

Discussion Summary 

1. Palo Alto’s recycled water plans 

Palo Alto RWQCP supplied 849 acre-feet (AF) of recycled water last year to two retail customers, 
Palo Alto Water Utility and City of Mountain View. Of this amount, 550 AF was served to Mountain 
View. Mountain View will likely double their recycled waterdemand to roughly 1,500 AF when the 
salinity of the recycled water goes down. Currently Palo Alto provides recycled waterto Mountain 
View free of charge. Mountain View wants to extend their contract. 

The RWQCP’s 1992 masterplan documents potential recycled waterdemand in the region. 

The City of Palo Alto does not have a near-term economic or water supply driver for expanding 
recycled water use. The City is below their SFPUC Individual Supply Guarantee. However, the City 
doeswantto keep recycled water in the supply mix becauseofconcernsabout the potential future 
cost of Hetch Hetchy water. 
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Meeting Notes 


Plant capacity is 40 million gallons per day (mgd). Average flow at the treatment plant is 22 mgd. 
Wastewater flows have flattened - now at same flows or less than as in the 1970s. The ultraviolet 
(UV) system has a capacity of 4.5 mgd for recycled water production. If the turbidity levels were 
under2NTU, the UVsystem could operate ata higher capacity, but Palo Alto is not ready to do that 
yet because they would need more storage. Carollo’s 2012 Long Range Facilities Plan includes ideas 
forplantexpansion.Theoption of reverse osmosis was identified in the Long Term Facilities Plan if 
total dissolved solids (TDS) levels cannot be reduced through source reduction. 

The RWQCP’s short-term goal is to reduce salinity in the recycled water; however, the plant does 
not have control over the salt coming into their system. They probably won’t look to expand 
recycled water system until salinity is reduced further. The City of Palo Alto has established a policy 
of not expanding their recycled water system until salinity of recycled wateris reduced to below600 
mg/L TDS. 

The RWQCP’s recycled water used to have a TDS level of 1,200 mg/L. Salinity reduction projects 
were completed in the collection system which brought salinity down to 750 mg/L. Recycled water 
salinity could be reduced another 100 mg/L if a few known problem areas in Mountain View are 
fixed. Mountain View had stopped using recycled water at the golf course because the recycled 
water, which at that time had a TDS concentration of900 mg/L, was killing grass. Nowthat the golf 
course has reinstituted the grass, they will begin taking recycled wateragain in July. 

Since Palo Alto can’texpand conventional recycled waterusesdue to high salinity, the concept of 
potable reuse was mentioned. It was noted that the Utilities Department operates eight wells, of 
which five to six have been rehabbed, and two new wells have been drilled foremergency use. The 
Utilities Department is pursuing a project to convertsomeof theiremergency wells to normal use. 
Public Works staff has gotten conflicting information about whether that project is really moving 
forward. It was noted thatwith additional groundwater pumping capacity coming on-line, a potable 
reuse project at the RWQCP could be considered. 

In the 1980s/1990s, Palo Alto and Stanford worked together on a recycled water master plan. Since, 
Stanford has moved away from recycled water as a supplemental water source. The Utilities 
Department has a project in the works to serve Stanford Research Park. Stanford wou Id be a good 
customer because they already have a separate non-potable irrigation system. Stanford’s existing 
irrigation water TDS level is about 550 mg/L, hindering Stanford’s Real Estate Group’s enthusiasm 
for recycled water. The university’s water rights may also be a concern relative to use of recycled 
water. 


2. Regional concentrate management/outfall opportunities 


June26,2013 


Page 2 




Meeting Notes 


The RWQCP’s outfall is 54-inches, built in 1960s, with capacity of 80 mgd. They normally treat 11 -33 
mgd with wet weatherflows of40-60 mgd (60-mgd events are rare), so there is excess capacity in 
their outfall. They suspect the outfall can’t discharge 80 mgd during high tide. 

The RWQCP dischargesto salt marsh habitat, but to date has had no issues with toxicity. 

3. Other discussion items 

It was noted that if the City moves to using more groundwater (from the normal year well supply), 
this could change increase TDS levels. 

East Palo Alto has recycled water in the water supply portfolio, about 0.1 mgd, but hasn’t talked to 
the RWQCP about it. This potential demand is written up in the East Palo Alto Urban Water 
Management Plan. 
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Meeting Notes 

South Bay Water Recycling Strategic and Master Planning 


BMC 

Water andEnvironment 


Subject: 
Prepared For: 
Prepared By: 
Date/Time: 
Location: 
Project Number: 


Regional Recycled Water Assessment 

Attendees 

Marc Nakamoto 

August 28, 2013 /1:30 pm - 2:30 pm 
Palo Alto Utilities Department 
057-007.02 


Meeting with Palo Alto Utilities 

Attendees: 

Phil Bobel, Jamie Allen, Ken Torke, 
Nicolas Procos (City of Palo Alto); Jim 
Fiedler, Hossein Ashktorab (SCVWD); 
Tom Richardson, Marc Nakamoto (RMC) 


1. Purpose of Meeting 

The objectives of the meeting were to: 

Provide Palo Alto Utilities with an overview of the SBWR Strategic and Master Planning process 
Obtain an update on Palo Alto’s recycled water plans 

2. Discussion Summary 

2.1 SBWR Strategic and Master Plan Background 

Tom walked the attendees through the background of the SBWR Strategic and Master Planning, noting 
that the planning initiative is a partnership between the City of San Jose (on behalf of the San Jose/Santa 
Clara Regional Wastewater Facility JPA) and the District. Although the focus of SBWR Strategic and 
Master Planning is to develop pathways to achieve recycled water planning targets and goals within the 
SBWR service area, the District also is interested assessing county-wide recycled water opportunities. 

The purpose of the day’s meeting was to gather information about Palo Alto’s existing recycled water 
use, and plans for the future recycled water use. A secondary goal of the meeting was to initiate 
collaborative discussions on county-wide recycled water coordination and review potential visions for the 
future. 

Tom noted that it is not practical to get to recycled water targets through non-potable reuse. IPR and/or 
direct reuse are the pathways to achieving large reuse targets. District is considering potable reuse options 
as a future pathway to use large quantities of recycled water to meet a RW goal of up to 50k AFY. 
Potable reuse pathways being considered as part of SBWR Strategic and Master Planning include 
groundwater replenishment via both surface spreading at the District’s percolation ponds and injection of 
advanced treated “purified” recycled water into the groundwater basin. The latter option in particular 
would increase the artificial recharge of the groundwater basin, requiring increased groundwater 
production by retailers. GW regulations have evolved as the California Department of Public Health 
(CDPH) has become more comfortable with advanced treatment. Travel time in the groundwater basin is 
now on the order of 2 to 3 months. Long-term direct potable pathways include raw water augmentation 
upstream of surface water treatment plants and direct addition to the potable water system downstream of 
surface water treatment plants. 

Regional concentrate management is also part of SBWR Strategic and Master Planning. 

Jim Fiedler noted that the District is interested in partnering with others to expand recycled water use. 
District will be partnering with Sunnyvale to extend a recycled water pipeline to Apple’s new campus. 
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SBWR Strategic Plan 

Meeting Minutes _ 


DRAFT 


District Board is motivated and is actively looking for other opportunities to partner on projects. District 
has a goal of reducing reliance on imported supply and having more local water supply. 

3. City of Palo Alto Recycled Water Planning Update 

Nicolas, Ken, Jamie, and Phil provided an update of the City’s recycled water plans and insight on the 
existing water supply picture for the City. A summary of comments are presented below. 

Palo Alto has no near-term water supply issues as they have perpetual right to Hetch Hetchy 
water of 17.07 MGD. Palo Alto does not have a minimum purchase requirement like other South 
Bay customers. Palo Alto has a more advantageous Hetch Hetchy supply contract than other 
South Bay customers. 

City does not regularly pump any groundwater for supply. City has eight emergency wells. Wells 
depth is approximately 600 ft to a lower aquifer. Historically, City used all groundwater but went 
to full Hetch Hetchy supply in the 1960’s to reduce seawater intrusion and subsidence. 

The City’s Utility Advisor Commission (UAC) has evaluated the economics of increasing 
groundwater use (i.e. production cost model result in Jan/Feb 2014) relative to the increasing cost 
of Hetch Hetchy supply. Hetch Hetchy supply is projected to increase to above $2,000 per AF by 
2020. UAC is engaged in the regional water picture. 

The City acknowledged that implementation of groundwater supply or recycled water could 
provide a basis for change to the Hetch Hetchy contract (i.e. change in the City allocation or 
requirement for a minimum purchase). There have been thoughts of potential sale of surplus 
Hetch Hetchy water to another BAWSCA agency. District has an interest in ensuring that Hetch 
Hetchy water stays within the Santa Clara County. 

Palo Alto is still working on getting approved CEQA document (EIR) for its recycled water 
system extension to Stanford Research Park (target demand roughly 850 AFY). Recycled water 
salinity (impact on redwood trees and other landscaping) is the biggest issue. Ken Torke 
illustrated the salinity reduction achieved thus far through collection system improvements and 
the pathway to achieve to further reduction. The City is pursuing USBR grant funding to build the 
project, which will move forward once salinity approaches the 600 mg/L target established by the 
City Council. 

Recycled water service to Stanford would improve project economics, and Stanford’s utility 
department is interested in recycled water. However, Stanford’s land management group has 
hesitated on committing to recycled water due to water quality concerns and potential 
implications on San Francisquito Creek surface water rights. 

Mountain View and the Palo Alto RWQCP have been discussing a long-term agreement for 
recycled water. The RWQCP will require Mountain View to address their salinity reduction 
opportunities as a prerequisite. 

It was noted that East Palo Alto water purveyors are studying more groundwater use, which 
would support a potable reuse project from the RWQCP. However, these areas are in San Mateo 
County and outside the jurisdiction of the District. 

Phil noted that he would generally be supportive of a potable reuse project and that “toilet to tap” 
moniker was likely not an issue as the community is highly educated and technology savvy. 
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DRAFT 


Action Item Summary Table 


Task 

No. 

Responsible Party 

Due Date 

Task/Action Item 

Organization 

Name 

1 

RMC 

Marc 

Nakamoto 

Sep 6, 2013 

Distribute draft meeting notes. 

2 

District 

Hossein 

Asktorab 

TBD 

Follow up with PARWQCP on discussions 
regarding partnership on recycled water 
development. 


5. Attachments 

The following materials were distributed at the workshop and are included as attachments to these 
meeting notes. 

Attachment 1 - City of Palo Alto TDS reduction figure 
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Meeting Notes 

South Bay Water Recycling Strategic and Master Planning 


BMC 

Water andEnvironment 


Subject: 
Prepared For: 
Prepared By: 
Date/Time: 
Location: 
Project Number: 


Meeting with Mountain View 

Attendees 

Marc Nakamoto 

July 11, 2013 / 1:30 pm - 2:30 pm 
City of Mountain View 
057-007.02 


Attendees: 

Gregg Hosfeldt, Alison Turner (City of 
Mountain View); Ken Davies (City of San 
Jose); Joan Maher, Hossein Ashktorab 
(SCVWD); Tom Richardson, Marc 
Nakamoto (RMC) 


1. Purpose of Meeting 

The objectives of the meeting were to: 

Provide City of Mountain View with an overview of the SBWR Strategic and Master Planning 
process 

Obtain an update on Mountain View most recent recycled water plans/projections 

2. Discussion Summary 

2.1 SBWR Strategic and Master Plan Background 

Tom walked the attendees through the background of the SBWR Strategic and Master Planning , noting 
that the planning initiative is a partnership between the City of San Jose (on behalf of the San Jose/Santa 
Clara Regional Wastewater Facility JPA) and the District. Although the focus of SBWR Strategic and 
Master Planning is to develop pathways to achieve recycled water planning targets and goals within the 
SBWR service area, the District also is interested assessing county-wide recycled water opportunities. As 
a basis for this interest, Joan noted that the District has established County-wide recycled water use goals 
to support water supply sustainability. In line with the 2009 Delta Reform Act calling for reduced reliance 
on surface water, the District Board has established a goal of reducing the imported water component of 
its overall water supply to 50%. Tom provided a handout explaining the Regional Recycled Water Setting 
in North County (see Attachment 1). 

The purpose of the day’s meeting was to gather information about Mountain View’s existing recycled 
water use, and plans for the future recycled water use. A secondary goal of the meeting was to initiate 
collaborative discussions on county-wide recycled water coordination and review potential visions for the 
future. 

Tom noted that the District is considering potable reuse options as a future pathway to use large quantities 
of recycled water to meet RW goals. Orange County Water District’s Groundwater Replenishment 
System is an example of successful implementation of large-scale (100 mgd) potable reuse. Potable reuse 
pathways being considered as part of SBWR Strategic and Master Planning include groundwater 
replenishment via both surface spreading at the District’s percolation ponds, and injection of advanced 
treated “purified” recycled water into the groundwater basin. The latter option in particular would 
increase the artificial recharge of the groundwater basin, requiring increased groundwater production by 
retailers. 
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Regional concentrate management is also part of SBWR Strategic and Master Planning. One strategy 
would include constructing an RO concentrate line to either South Bayside System Authority (SBSA) or 
East Bay Dischargers Authority (EBDA) 

3. City of Mountain View Recycled Water Planning Update 

Greg and Alison provided an update of the City’s recycled water plans. A summary of their comments are 
presented below. 

No near-term 10 to 15 year water supply issues due to the “guaranteed supply with a minimum 
purchase” provision of the City’s Hetch Hetchy contract. City water demands have not increased 
much over recent years. Conservation may be offsetting development. Currently, City has a 4 to 5 
mgd freeboard on Hetch Hetchy supply. Challenge in recent years has been using all of minimum 
purchase. 

City is doing feasibility study for RW expansion. About 75% complete. Existing average use 
around 400,000 gpd. 

Various recycled water expansion alternatives are being considered. Staff to develop 
recommendations to take to City Council. Pipeline to El Camino Hospital being considered. 

Alternatives to be presented to City Council to see what they want to do. Council generally 
approves projects with good/reasonable justification. 

Service to NASA being considered. Sunnyvale also considering service to NASA/Moffett area. 
Not sure who (Mountain View or Sunnyvale) will serve NASA. Connection between Sunnyvale 
and Mountain View may make sense in this area. 

Businesses in the Bayshore area considering their own on-site recycled water projects. 

Mountain View/Palo Alto agreement goes through 2035. Mountain View looking into extending 
agreement to provide reasonable term to support additional investments. 

Salinity is a concern and recent lining project has reduced salinity. Additional lining projects are 
planned to extend the life of sewers, with the added benefit of further salinity reduction 

Related to groundwater injection concepts, Alison noted that the city currently has artesian well 
conditions. It was noted that groundwater injection concepts are a long term concept and water 
supply conditions may not be the same as current. 

The Mountain View community is very sensitive to the quality of water. They get calls 
immediately when alternative water supplies are provided rather than Hetch Hetchy water. 

City indicated they can provide information on existing and future demands within the next 
couple of weeks. 
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4. Action Items 


DRAFT 


Action Item Summary Table 


Task 

No. 

Responsible Party 

Due Date 

Task/Action Item 

Organization 

Name 

1 

MV 

Gregg/ 

Allison 

7/26 

Send estimates of existing and future RW 
use. 

2 





3 






5. Attachments 

The following materials were distributed at the workshop and are included as attachments to these 
meeting notes. 

Attachment 1 - Regional Recycled Water Setting - North County 
Attachment 2 - PARWQCP Recycled Water Market 


07/11/2013 


Page 3 of 3 












This page intentionally left blank. 



Appendix 10A - 


Long-Term Potable Reuse Program 
Implementation Schedule 



SBWR Strategic and Master Plan 
Appendices 


This page intentionally left blank. 


December 2014 




SBWR Strategic and Master Planning 
Long-Term Potable Reuse Program Implementation Schedule 


ID 

Task Name 

Duration 

Start 

Finish 

Predecessors 

1 

Long-Term Potable Reuse Pathway 

5347 days 

1/1/15 

6/29/35 


2 

Programmatic Activities 

5347 days 

1/1/15 

6/29/35 


3 

Additional Studies for Long-Term Pathway 

520 days 

1/1/15 

12/28/16 


4 

Reoperations Evaluation (In Conjunction 
with Near Term) 

260 days 

1/1/15 

12/30/15 


5 

Policy Discussion/Decision for Recycled 
WaterSupply (In Conjunction with Near 
Term) 

130 days 

12/31/15 

6/29/16 

4 

6 

Conveyance Pipeline Alignment Analyses 

260 days 

7/1/15 

6/28/16 


7 

Groundwater Modeling/Analyses 
(Mid-basin injection wells, Los Gatos 
recharge ponds, Westside injection wells) 

260 days 

7/1/15 

6/28/16 


8 

Siting Analyses (Mid-Basin injection wells, 
Westside injection wells) 

260 days 

7/1/15 

6/28/16 


9 

AWPF Siting and Expansion Approach 

130 days 

12/30/15 

6/28/16 

8SS+130days 

10 

Regulatory and Permitting Approach 

260 days 

7/1/15 

6/28/16 


11 

Additional Brine Management Studies 

260 days 

7/1/15 

6/28/16 


12 

Long-Term Potable Reuse Pathway 
Conceptual Design Report 

130 days 

6/30/16 

12/28/16 

4,5,6,7,8,9,10,1 

13 

Environmental Documentation 

520 days 

12/29/16 

12/26/18 

3 

14 

Permitting 

520 days 

12/27/18 

12/23/20 

13 

15 

Institutional Agreements 

1040 days 

1/1/15 

12/26/18 


16 

Public Outreach 

5347 days 

1/1/15 

6/29/35 


17 

Funding/Financing 

5347 days 

1/1/15 

6/29/35 


18 

Monitor Development of DPR Regulations and 
Advancement of DPR Projects 

3138 days 

1/1/15 

1/11/27 


19 

Phase 2 -Mid-Basin Injection IPR&Phase3- 
Los Gatos Recharge Pond IPR 

1690 days 

1/9/19 

7/1/25 


20 

Preliminary Design Report 

260 days 

1/9/19 

1/8/20 

21SF 

21 

Final Design 

520 days 

1/8/20 

1/5/22 

22SF 

22 

Bidding 

130 days 

1/5/22 

7/6/22 

23SF 

23 

Construction 

650 days 

7/6/22 

1/1/25 

24SF 

24 

Startup 

130 days 

1/1/25 

7/1/25 


25 

Decision: Will Phase 4 be IPR or DPR? 

130 days 

1/12/27 

7/12/27 

35SF,18 

26 

Phase 4 - Westside Injection Wells IPR 

1690 days 

1/8/29 

6/29/35 


27 

Update Initial Studies based on Phases 2 & 3 
Operating Experience and Current Conditions 

260 days 

1/8/29 

1/7/30 

29SF 

28 

Modifications to CEQA/NEPA and Permitting 
(If needed) 

260 days 

1/7/30 

1/3/31 

27 

29 

Preliminary Design Report (AWPF, Pipelines, 
Injection Wells, Brine Management) 

260 days 

1/7/30 

1/6/31 

30SF 

30 

Final Design 

390 days 

1/6/31 

7/5/32 

31SF 

31 

Bidding 

130 days 

7/5/32 

1/3/33 

32SF 

32 

Construction 

520 days 

1/3/33 

1/1/35 

33SF 

33 

Startup 

130 days 

1/1/35 

6/29/35 


34 

Phase 4 - Central Pipeline DPR 

2080 days 

7/12/27 

6/29/35 


35 

Update Initial Studies based on Phases 2 & 3 
Operating Experience and Current Conditions 

260 days 

7/12/27 

7/10/28 

36SF 

36 

CEQA/NEPA for DPR 

390 days 

7/10/28 

1/7/30 

38SF 

37 

Permitting for DPR 

390 days 

7/9/29 

1/3/31 

36FS-130 days 

38 

Preliminary Design Report 

260 days 

1/7/30 

1/6/31 

39SF 

39 

Final Design 

390 days 

1/6/31 

7/5/32 

40SF 

40 

Bidding 

130 days 

7/5/32 

1/3/33 

41SF 

41 

Construction 

520 days 

1/3/33 

1/1/35 

42SF 

42 

Startup 

130 days 

1/1/35 

6/29/35 



2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

2032 

2033 

2034 

2035 

HlT H2 

HI H2 

HI H2 

HI H2 

HI H2 

HI 1 H2 

HI H2 

HI H2 

HI 1 H2 

HI H2 

HI H2 

HI 1 H2 

HI H2 

HI 1 H2 

HI 1 H2 

HI H2 

HI H2 

HI H2 

HI H2 

HI H2 

HI H2 
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H 







1 


Id 
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% 




Project: SBWR Long-Term PR 
Date: 12/10/14 


Task 

Split 

Milestone 


J Summary 
^Project Summary 
External Tasks 


^ External Milestone 


^ InactiveTask 

Inactive Milestone 


Inactive Summary 

ManualTask 

Duration-only 


Manual Summary Rollup 
^31 Manual Summary 

Start-only C 


<P= 


Finish-only 

Deadline 
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11A.1 Introduction 

A recycled water “big picture” rate model was developed to identify a combination of pace of 
investmentand pace of rate increase thatsupportssystem reliability and maintains recycled water’s 

attractiveness to retailers while achieving cost recovery within a reasonable period of time. Asa“big 
picture” model, detailed breakdown of O&M costs and expenses, detailed current financial information, 
and other financial details are not incorporated into the model. The model focuses on future projections 

and allowsfnrr.nmnarativaanalvfiistnnp>ta hin niotiiraunrlarstanrlinnnfnnlir.vrlar.isinns timinnnfthp 

• Focus of model was to evaluate cost recovery including annual SBWR O&M, asset repair and 
replacement, and future CIP. 

CIP based on maintaining level of service appropriate for customer base projected through 2020 
. (includes District 5 mgd potable reuse) (See Table 11 A. 1 -1 for CIP). 

Model variables include CIP implementation timing, pace of demand growth, financing strategy, 
and outside funding. 

Projected District North Cou nty groundwater rate used as a point comparison and the basis of 
. the upper threshold of recycled water rates (Figure 11 A.2-1). 

* Any project financing based on State Revolving Fund (2.7% interest, 30 years) 

3% annual inflation rate for O&M and CIP scheduled in the future 

The primary purpose of this wholesale rate model was to identify pathways to fund near-term CIP 
recommendations associated with th is masterplan through the wholesale rate structure. To support 

thisanalysis,itwasassumed that existing debtassociated with the SBWR program (SBWR system legacy 
CIPfundedaspartoftheRWFandtheSVAWPCfundedbytheDistrict’sgroundwaterreplenishment 
charge) would not be included in this rate model analysis. Inclusion ofthe existing debt service would 
result in a recycled waterwholesale rate above groundwater rates (the current basisforsetting ofthe 
recycled water wholesale rate). In addition, the existing SBWR debt service was taken on by the 
wastewateragencies/beneficiaries to address the RWF NPDES perm it effluentflow cap. Since the need 
for effluent diversion has chanaed. doNcv makers could decide that recvcled waterwholesale rates need 

Including the costs ofthe SVAWPC in the recycled water wholesale rate would result in a rate exceeding 
the Districtgroundwater rate. The SVAWPC provides multiple benefits with a major benefitof salinity 

control to protect the groundwater quality. As protection of groundwater quality is a benefit to 
customers in the greater region, the SVAWPC capital costs have been funded by the groundwater rate. A 
policy change to coverthe SVAWPC capital cost with the recycled waterwholesale rate has minimal 
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The rate model evolved based on discussions with the City, District, and Stakeholders and was updated 
with functions to allow evaluation the implication of financial policy decisions such as inclusion of 

Qvio+inn cor\/ino or»rl Q\/A\A/DP Oi?.l\/l rnctc 


Table 11 A.1-1: SBWR Capital Improvement Program 


Project 

Number 


Project Name 


Estimated Cost Range 


Increase Production Capacity 


P6 


TPS Capacity Upgrade 


$1 -$3 million 


P8a 


FilterFluxRate 


$75,000 


P8b 


Free Chlorine Disinfection Studies/Implementation 


$500,000-$1,000,000 


Improve Distribution System (Peak Hour Capacity) 


D5 


Upgrade Pump Station 5 Bypass 


$300,000-$500,000 


D9 


Zone 1 Storage 


$40 million 


Restore/Rehabilitate Existing Condition-Related Deficiencies 


D1a-1 


PS5VFDs 


$60,000 


D1a-2 


OtherCondition Assessment Projects (2014-2015 Projects) 


$2 million 


D2 


Valve Exercising Program 


<$100,000/year 


Dll 


PS 5 and PS8/11 Electrical Room HVAC replacement 


$150,000-$250,000 


Update Control Strategies/Equipment to Improve Operational Efficiency 


P9a 


Filter Backwash Automation 1 


$100,000-$500,000 


P9b 


Distribution System Automation 


$650,000-$2,150,000 


D6 


Automate Zone Bypass Valve at Pump Station 8/11 


<$50,000 


Provide Operator Operations Support 


S5 


Update SBWRSystemsOperationsManual 


Total Cost of Cl P 


$ 100 , 000 -$ 200,000 


$45-$49 million 


Footnote: 

1. The FilterBackwashAutomation project is assumed to be a RWF project as majority of the 

nrrvi^r^t K/on/ofifc the* O \ A/P P/^ r tho roto mnrlol cronorinc filter oi itrkmotirvn r'rkoto \A/oro ovrli irl 
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Note: 

1. GW recharge represents the District 5 mgd I PR project from the Silver Creek Pipeline. This is an 

orlrlifinnol Homonrl nrt tha QR\A/D cx/cf^m 


11 A.2 Historic Recycled Water Rates and Background 

Recycled wateristypically priced atadiscountedratecomparedtootherwatersuppliestoincentivize 
its use. However, recycled water service has unique administrative and operational support which limits 

thisdiscount. SBWR recycled waterwholesale rate historically has been keyed to the District’s north 

This rising groundwater rate offers the potential for more revenue to be generated from sales of 
recycled water while still providing a discount for use of recycled water. Historically, industrial use has 

mooix/orl o lornor Hior'rM int rnmnororl +r\ irrino + irxr» i ico 

Prior to 2009, the City received financial support ($115 per acre foot) from the District for the 
production and delivery of recycled waterthat wouldoffsetthe potable watersupply. When this 

ir»r k c*r»+i\/Ck \a/oo Hior'r'vn+ir»i ic*rl thnco rv'vo+o \a/q m ckffckr'+ix/^lx/ ohiftc»rl o^\A/^r rofo rxox/c*ro 

In August 2012, recognizing that the wholesale recycled water rate structure was not covering the SBWR 
costs, the City Auditor recommended the City explore opportunities to achieve full cost recovery of 

SBWRoperations by reducing costs, and increasing revenues, including having recycled waterratepayers 
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Figure 11 A.2-1: Projected Water Supply Wholesale Rates 
SFPUC vs SCVWD Water Charges 
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Table 11 A.2-1: SBWR Wholesale Rate Discounts for Recycled Water by User type 


Fiscal Year 

Irrigation Users 

Industrial Users 

District 

Groundwater 

Rate 


Rate 

Discount 

Rate 

Discount 


2004-2005 

$240 

$165 

$40 

$365 

$405 

2005-2006 

$255 

$165 

$55 

$365 

$420 

2206-2007 

$270 

$165 

$70 

$365 

$435 

2007-2008 

$310 

$165 

$110 

$365 

$475 

2008-2009 

$375 

$145 

$175 

$345 

$520 

2009-2010 

$395 

$125 

$175 

$345 

$520 

2010-2011 

$415 

$105 

$195 

$325 

$520 

2011-2012 

$464 

$105 

$244 

$325 

$569 

2012-2013 

$517 

$105 

$297 

$325 

$622 

2013-2014 

$575 

$105 

$355 

$325 

$680 

2014-2015 

$642 

$105 

$532 

$215 

$747 


11A.3 Rate Model Scenarios 

Numerous model scenarios were run with a target of maintaining the cost of service at a level 
supporting recycled water wholesale rate at a minimum 15% discount from the groundwater rate. The 

f/^llr»\AAinn ci immorivoc tho crcmorinc that \a/o rQ mnrlolcirl onrl the* finrlinnc 

^ Scenario 1 -SBWRO&M, R&Rof $4.0 million starting FY2015, CIP rate 1 and debtfunded 

> 

Scenario 2 - SBWR O&M, R&R allocation build to $4.0M per year by FY2019, CIP rate and debt 
y funded 

> Scenario3-SBWRO&M, Reduced R&Rallocation through FY2022, CIP rate funded only 

.^r^narin A — .^r^narin 9 nil iq re*\/e±n\ \& frnm nictrirt IPR nmif^rt 


11A.3.1.1 Scenario 1 - SBWRO&M, R&R of $4.0 million starting FY2015, CIP rate and debt 
funded 

• In this scenario, the combination of SBWR O&M cost of $6.1 million and R&R reserve cost of 
$4.0 million push the required recycled water rate above the groundwater rate in initial years 

and a 15% discount could not be offered until FY 2018. 


1 CIP Rate Funded means projects are funded by available recycled water wholesale net revenues. Generally, small 
capital projects can be funded directlyfrom revenue while large capital projects require debtfinancing. In lieu of 
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• Commentary: Recovery of SB WR O&MandR&R reserve is a good step to cost recovery. However, 
since R&R reserve funds may not be needed right away, an incremental ramp up to $4.0 million 
is an approach to maintain a recycled water discount and address some capital needs. 

Figure 11A.3-1: Scenario 1 Required Recycled Water Rate 



11A.3.1.2 Scenario 2-SBWR O&M, R&R allocation build to $4.0M peryearby FY2019, CIP 
rate and debtfunded 

• In this scenario, the R&R reserve is ramped up from $0.5M in FY2015 to $4.0M per year by 
FY2019 this facilitates moving forward with the CIP. 

The low capital cost Cl P projects can be undertaken within the next 5-years and can be funded 
by rates. The storage project of $40 million could also be financed within 5-years and a recycled 

• water whole rates could be maintained near the 15% discount target. 

Commentary: In this scenario, the recycled water rate can ultimately be maintained below the 
15% discount from the groundwater rate. This provides an opportunity to fund additional 
enhancement projects, build additional R&R reserve funds, or offer a larger discount in the 
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Figure 11 A.3-2: Scenario 2 Required Recycled Water Rate 



11A.3.1.3 Scenario3-SBWRO&M, Reduced R&RallocationthroughFY2022,CIP rate 
funded only 

• In this scenario, the entire CIP would need to be funded by rates as no debtfinancing would be 
undertaken. In this scenario, the proposed CIP would need to be implemented over a longer 

period i.e. 10-years. Acapital reserve fund is envisioned as all capital projects would be pay as 
. you go. 

To accommodate the 10-year schedule forthe CIP, the R&R reserves allocation was reduced to 
$0.5M peryearthrough FY 2022. Beyond FY2022, the R&R allocation would be increased to 
$4.0M or greater as needed. 

Commentary: The recycled water wholesale rate in this scenario would be set at a 15% discount 
from the groundwater rate. Recycled water revenue not used in a given yearwouldbe saved in 
the capital reserve fund and appropriated to the SBWR capital projects. A major advantage of 
this approach is that there would be significant recycled water revenue generating potential in 
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Figure 11 A.3-3: Scenario 3 Required Recycled Water Rate 



Notes: 

1. In Scenario3, the RW rate would be setat 15% discountof the groundwater rate. 
When the red line (Cost of Service) is belowthe 15% discount, excess revenue is 

generated that goes into a capital projects fund. 

The Zone 1 Storage Project would be constructed in FY2021 therefore the cost of 

service line spikes in that year. In this case, the cost of service line does not apply 

as the required recycled waterrate as the capitalfund would be leverage to pay 
3. 

for the Storage Project Capital. 


11 A.3.1.4 Scenario 4 - Scenario 2 plus revenue from District IPR project 

• In this scenario, the 5 mgd District IPR project is assumed to be undertaken in FY2018. While the 
City and District have yet to agree on a recycled water cost, this scenario assumes all customers 

would be charged a uniform recycled waterwholesale rate. The additional use of 5 mgd has the 

. benefit of lowering the unit cost of service due to economies of scale. 

Commentary: The 5 mgd increased use of recycled water could benefit the system with 
significant recycled water revenue generating potential providing the opportunity to fund other 
enhancement projects, system upgrades, or potential to offer a significant recycled water 
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Figure 11 A.3-4: Scenario 4 Required Recycled Water Rate 



11 A.3.1.5 Scenario 5- Scenario 4 (including revenues from District IPR project) plus 
SVAWPC O&M Cost 

• In this scenario, the SVAWPC O&M cost of $3.5 M is included and cost of service exceeds the 
groundwater rate. 

Commentary: This scenario includes additional revenue from the 5 mgd District IPR project and 
indicates that starting in FY2018 (or onset of 5 mgd District use) the S VA WPC O&M cost could be 
absorbed into the recycled water rate while facilitating a discount from the groundwater rate. 

Fiaure 11A.3-5: Scenario 5 Reouired Recvcled Water Rate 
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11A.4 Rate Model as a Tool 

The wholesale recycled water rate model is a tool for comparatively evaluating scenarios in the future to 
support discussions on benefits, cost allocation, governance, and cost recovery. During the Strategicand 

Master Planning initiative, a recycled water wholesale rate stakeholder workshop was held, and a wide 
variety of perspectives on benefits, cost allocations, and existing agreement requirements were 
expressed. The master plan team was not able to model all of the various perspectives; ratherthe model 

hashfifin nrnviHaHtnthastakfihnlHfirstnfar.ilitatafiirtharavali latinn Paranantivaaanrlnnininnsfmm 

• Is the District’s groundwater rate the correct basis of comparison? Is it the threshold for the 
recycled water rate? 

Are sustainability objectives and goals of current and potential future SBWR customers such a 
significant driverthat recycled water retail rates could approach or exceed other watersupply 

• rates? 

What is the priority of costs to be covered by wholesale rate structure? Should existing debt 
service be a priority over SVAWPC O&M? 

Is a 15% discount from the groundwater rate adequate? Ratherthan a percentage, should the 
The rate model provides a tool to support assessment of these and other scenarios as policy and 
governance discussions progress. 
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